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ROENTGENOGRAPHIC CHANGES FOLLOWING THE INTRODUCTION OF MINERAL 
OIL IN THE LUNG’ 


WITH REPORT OF THREE CASES 


By KENNETH S. DAVIS, M.S., M.D., Los Angeles, California 
From the X-ray Laboratory, St. Vincent’s Hospital 


INERAL oil has been used for 
M\ many years in the treatment of 
certain of the diseases of the res- 
piratory tract but only within the past ten 
years has attention been directed to the 
possibility of pathologic sequele to oil 


within the lungs. The earlier reports of 


lung injuries were those in which accidental 
aspiration of oils had occurred in young 


and debilitated infants. Cases of this na- 
ture have been reported by Goodwin (14), 
Grayzel and Du Mortier (15), Laughlen 
(22), Pinkerton (27), Rabinovitch and 
Lederer (30) and by Pollak and Potter (29). 
Most of their cases had been diagnosed 
clinically as bronchopneumonia, the cor- 
rect diagnosis having been made at au- 
topsy. The fundamental pathologic pro- 
cess was found to have been the presence of 
numerous large mononuclear phagocytes 
containing oil droplets and the marked pro- 
liferation of the connective tissue in the 
alveolar walls. The type and the degree of 
the reaction varied, depending on the 
amount and the duration of the oil in the 
lung prior to autopsy. 

Up to the present time only five in- 
stances of fatal lung injury in adults, due to 
oil, have been reported in the literature. 
One patient (33) had aspirated butter fat 
because of cardiospasm; in another (19) 


1 Presented before the Radiological Society of North 
America at the Twenty-first Annual Meeting, at De- 
troit, Dec. 2-6, 1935. 
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the source of the oil was not determined; 
Laughlen’s patient (22), who had a laryn- 
geal paralysis, was given naso-pharyngeal 
instillations of mineral oil. In the remain- 
ing two cases (4, 10), the condition followed 
prolonged use of large amounts of mineral 
oil in the nose. In all of these cases the 
secondary fibrosis was the most significant 
part of the pathologic findings. 

Pinkerton (28), in a series of experiments 
on dogs and rabbits, definitely proved that 
the intratracheal instillation of mineral 
oil produced marked pulmonary changes, 
consisting of fibrosis of the alveolar walls 
together with the presence of large num- 
bers of greatly swollen phagocytes, each of 
which contained numerous small droplets 
of oil. Pinkerton found that the vegetable 
oils produced but little reaction in the lung 
although in some of his animals the oil had 
been in the lung for several months before 
autopsy was done. Iodized vegetable oils 
occasionally caused minute abscesses, es- 
pecially in areas in which there had been 
bronchial obstruction, but in most of his 
animals produced no changes. 

In the x-ray laboratory at St. Vincent’s 
Hospital we have observed three cases 
in which there were noted pulmonary 
changes following prolonged or intensive 
use of mineral oil in the respiratory tract. 
In all of these cases oil droplets were found 
in the sputum. In one of the cases, which 
went to autopsy, large amounts of oil were 
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Fig. 1. Case 1. Chest roentgenograms taken 
Oct. 26, 1928, two months after onset of the 
patient’s symptoms. The characteristic findings 
are an increased density in the mesial portion of 
the lower left lobe and an increase in the density 
of the entire lower right and middle lobes of the 


lung. The upper margin of the area of involve- 
ment on the right side is very clear-cut. Above 
this the lung-fields are normal in density. In the 


areas of involvement there is a pseudo-granular 
mottling which is due to a marked increase in the 
prominence of the finer lung markings. The dis- 
tribution is atypical for military tuberculosis and 
there was no history suggesting the possibility of a 
pneumoconiosis. The condition was thought to 
have been a bronchiolitis fibrosa obliterans prior to 
autopsy. However, when the autopsy findings are 
taken into consideration these prominent fine lung 
markings can best be interpreted as markedly 
thickened alveolar walls. 


found in the lung, the oil being identified as 
mineral oil by chemical tests. This patient 
had had no oil administered for a period of 
six years and eight months prior to the 
autopsy. 

From the study of these cases we believe 
that a rather characteristic roentgeno- 
graphic picture is produced when an ex- 
cessive amount of mineral oil is placed in 
the lung. In the early stages of the disease 
the roentgenographic picture is not unlike 
that of a bronchiolitis fibrosa obliterans, 
with a characteristic miliary mottling in the 
areas of involvement. ‘The predominant 
pathology is on the right side, although the 


Case 1. 


Chest roentgenogram three 
Note the retraction in size of the 
right lower and middle lobes and the bilateral in- 
crease in density of the mesial portions of the 


Fig. 2. 
years later. 


bases of both lower lobes. In the right lower lobe 
there is a peripheral zone of air-containing tissue 
surrounding the solidified area, definitely ruling 
out atelectasis. In roentgenograms made in 1932 
there was a further retraction in the size of the 
right lower lobe but the solidified areas remained 
unchanged in size. 


involvement in the lower left lung-field is 
quite extensive. 

When the roentgenograms are closely 
scrutinized the mottling is seen to be 
due to a marked accentuation of the finer 
lung markings (Fig. 1). Before the autopsy 
we had interpreted these as evidence of 
bronchiolitis but, when the autopsy find- 
ings are taken into consideration, they can 
best be interpreted as markedly thickened 
alveolar walls, sufficiently large to be vis- 
ualized on the roentgenogram. 

In one of our cases follow-up roentgeno- 
grams were made over a period of six years, 
the roentgenographic findings later being 
correlated with the findings at autopsy. A 
review of the successive films in this case 
shows a definite progressive retraction in 
size of the involved lobes of the lung, to- 
gether with a progressive solidification at 
the sites of maximum involvement. The 
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condition was not due to atelectasis as 
there was a peripheral zone of air-contain- 
ing tissue in the involved lobes (Fig. 2), 
which persisted until the lobe was almost 
completely solidified. In the final roent- 
genogram, which was taken more than six 
years after the onset of symptoms, the in- 
volved lobes on the right side persisted 
only as “‘fibrous’’ remnants with an in- 
creased translucency of the upper right lung- 
fields due to compensatory expansion of 
the upper lobe. At this stage in the patient’s 
illness the respiratory symptoms became 
quiescent with a disappearance of the 
cough and sputum. 


CASE REPORTS 


Case 1. Patient, a male, 47 years of age, 
was admitted to St. Vincent’s Hospital, 
Aug. 26, 1928, complaining of fever, ma- 
laise, and severe non-productive cough. 
For the preceding six months he had been 
treated for chronic irritation of the naso- 
pharynx with occasional applications of 
liquid petrolatum which contained small 
amounts of thymol and menthol. W7thin 
the two weeks preceding hospital entry an 
acute bronchitis had been treated with ten in- 
tratracheal instillations of the same oil. At 
the time of entry, dyspnea and cyanosis 
were quite marked. There was an in- 
creased leukocytosis which reached its peak 
of 18,250 on Sept. 15, 1928. On physical 
examination there were found diminished 
resonance and broncho-vesicular breath 
sounds over the right lower lobe. No rales 
were heard. Convalescence was slow, the 
temperature reaching normal on the twen- 
tieth day. The patient was discharged in 
fairly good condition on Nov. 29, 1928. 
During the next four years his general 
health was fair although he suffered from 
frequent respiratory infections. In 1932, he 
was readmitted to the hospital with symp- 
toms very similar to those observed on his 
first admission. This attack lasted five 
months. In 1934, the patient’s respiratory 
symptoms became quiescent, with a disap- 
pearance of the cough and sputum. Physi- 
cal examination at this time showed a dis- 
appearance of the dullness over the right 
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Chest roentgenogram taken 
The right 
lower and middle lobes persist only as solidified 


Fig. 3. Case 1. 
six years after onset of symptoms. 


remnants lying in the cardiohepatic angle. There 
is an increased translucency of the entire right 
lung-field due to compensatory expansion of the 
right upper lobe. The solidified area in the mesial 
portion of the lower left lobe remains unchanged 
in appearance from roentgenograms made in 1931. 
At this stage in the patient's illness the respira- 
tory symptoms became quiescent, with no cough 
or sputum. On physical examination the right 
lung was found to be hyperresonant. 


base, this being replaced by a hyperreso- 
nance. 

In April, 1935, another acute respiratory 
infection occurred and on April 19, he sud- 
denly developed pulmonary edema and 
marked cyanosis. There was little re- 
sponse to treatment, death occurring after 
eight hours. 

From 1932 to 1935, numerous sputum ex- 
aminations had been made. No tubercle 
bacilli were found but a// specimens con- 
tained numerous oil droplets. The clinical 
diagnosis was bilateral oil tumors of the 
lung resulting from the intratracheal in- 
stillations of mineral oil six years and eight 
months previously. 

Autopsy Findings.—Gross Description of 
the Lungs: The upper lobes of both lungs 
were pale, soft, and markedly emphysema- 
tous. An oval-shaped mass was present at 
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Fig. 4. 


Case 1. 
right lung. The right lower and middle lobes pre- 


Coronal section through the 


sent themselves as solidified nodules. The ‘‘cap- 
sules’’ of the nodules were identified as the former 
pleural surfaces of these two lobes. The upper 
lobe was markedly emphysematous due to the 
compensatory expansion secondary to the contrac- 
tion of the two lower lobes. 


the base of each lung. These masses were 
hard and rubbery and were densely ad- 
herent to the parietal pleura. Sections 
through the mass in the right lung revealed 
two oval-shaped nodules circumscribed by 
tough fibrous capsules adherent to all sur- 
rounding structures. These ‘nodules’ 
were identified as the remnants of the lower 
right and middle lobes and their ‘‘capsules”’ 
represented their former pleural surfaces 
(Fig. 4). On squeezing the nodules oil 
droplets collected on the cut surface. Simi- 
lar findings were noted in the lower left lobe 
although this lobe was not as contracted as 
the two lower right lobes. 

Microscopic Description: The air sacs 
were either reduced in size or obliterated. 
In certain areas the air spaces were filled 
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with phagocytes containing numerous oil 
droplets. In others, the alveolus was en- 
tirely filled with a large vacuole which was 
encircled by a collar of mononuclear phago- 
cytes. The alveolar walls were greatly 
thickened by nodules of lymphocytes and 
infiltrations of phagocytes containing vacu- 
oles. The connective tissue in the alveolar 
walls was markedly thickened and con- 
densed. 

Roentgenographic Findings.—The first 
roentgenogram, made on Aug. 31, 1928, 
showed an increase in the density of the 
mesial portion of the lower left lobe, be- 
tween the hilus and the left base, and an in- 
crease in the density of the entire middle 
and lower right lobes of the lung (Fig. 1). 
The upper margin of the involved area was 
very clear-cut; above this the lung-fields 
were normal in density. In the involved 
regions there were what first appeared to be 
areas of miliary infiltration giving the lung 
a definitely mottled appearance. However, 
when the film was carefully scrutinized 
these were found to be an accentuation of 
the finer lung markings which reached to 
the periphery of the lung-fields. The lung- 
fields in the vicinity of the cardiohepatic 
angle showed the greatest density; this 
area coincided with the location of the 
pathology in the lower left lobe. 

A series of roentgenograms made in 1928, 
1929, 1930, 1931, 1932, and 1934 showed 
right lower and middle lobes gradually re- 

-acting in size until, in roentgenograms 
made on Nov. 26, 1934, they persisted only 
as fibrous remnants lying near the cardio- 
hepatic angle. In this film there was also 
noted a relative translucency of the entire 
right lung-fields due to compensatory ex- 
pansion of the right upper lobe. Not only 
was there a retraction in the size of the right 
lower and middle lobes but there was a 
gradual increase in their density, beginning 
near the cardiohepatic angle, so that, in the 
roentgenograms made in 1931, there was a 
definite, rather sharply circumscribed area 
of solidification in this region, with only a 
limited peripheral zone of air-containing 
tissue remaining. Similar changes were 
noted in the lower left lobe, but to a lesser 
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degree owing to the more limited involve- 
ment on this side (Figs. 2 and 3). 

Case 2. Patient, a male, 52 years of age, 
post-office clerk by occupation, consulted 
an otolaryngologist in 1930, complaining of 
chronic nasal discharge and chronic sore 
throat of many years’ duration. He was 
treated by intratracheal instillations of 
liquid petrolatum containing small amounts 
of menthol and thymol, ten treatments be- 
ing given. He did not improve and as the 
course of the illness was marked by fre- 
quent respiratory infections he was re- 
ferred to Dr. Bennett for examination. At 
this examination in March, 1931, there was 
found a definite impairment of resonance 
over the lower left lobe and to a lesser de- 
gree over the right subclavicular area. 
RAales were heard over the lower left third 
of the lung, posteriorly. 

A productive cough appeared in May, 
1933, and by November, 1933, dyspnea 
was so marked as to prevent his working. 
At this time it was noted that his fear of the 
dryness of the nose and throat had become 
almost an obsession and it was learned that 
he had obtained a syringe with which he 
gave himself frequent intratracheal instilla- 
tions. Usually the oil used was liquid pe- 
trolatum which at times contained men- 
thol and thymol. In addition to these pro- 
cedures he frequently saturated pledgets of 
cotton with petrolatum and inserted these 
into the nostrils. All of these treatments 
were self-administered without the knowl- 
edge of his physicians and the amounts of 
oil used and the intervals between the in- 
stillations are unknown. His sputum con- 
tained no tubercle bacilli but did contain 
numerous small oil droplets similar to those 
found in the sputum of Case 1. No chemi- 
cal identification of the oil was attempted. 
The dyspnea and cough became progres- 
sively worse; there was considerable loss of 
strength and of weight. He died in June, 
1934. Permission for autopsy was not ob- 
tained. 

Roentgenographic Findings.—Roentgeno- 
grams made in 1932 show an increase in the 
density of the right lung from the level of 
the clavicle to the base; however, the pe- 
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Chest roentgenogram made in 
Roent- 
genographic findings are comparable with the 
early changes noted in Case 1 (compare with Fig. 


Fig. 5. Case 2. 
1932, two years after onset of symptoms. 


1), but the distribution is more extensive. Later 
roentgenograms showed a progressive increase in 
the density of the involved areas, but the patient 
died before any definite retraction of the lungs 
had taken place. 


riphery of the right base is relatively clear. 
On the left side the area of increased den- 
sity is limited to the lower left lobe, al- 
though there is not the sharp demarcation 
of this lobe that was seen in Case 1. Care- 
ful study reveals that the increase in den- 
sity is due to an increase in the prominence 
of the finer lung markings, with very little, 
if any, pulmonary consolidation. These 
changes can best be described as a fine 
granular mottling (Fig. 5). 

Films made in 1933 show a progressive 
increase in the density of both lung-fields 
although there was not the retraction of the 
lungs that was seen in the first case. 

Case 3. Patient, a male, +1 years of age, 
first consulted a physician in December, 
1934, because of pain in the right chest, 
cough, and blood-tinged sputum. The 
present illness began in 1932, with a severe, 
almost paroxysmal, non-productive cough, 
this attack lasting about six weeks. The 








136 


cough has persisted since that time, usually 
following exercise or exposure to cold air. 
Sputum has been especially marked at 
night. The pain has been progressively 
worse during the past six months. Sputum 
examination made in December, 1934, in a 
lay laboratory, was interpreted as positive 
for tubercle bacilli. 

The roentgenogram made on Jan. 9, 
1935, showed an area of infiltration in the 
right lower lobe between the hilus and base 
above the level of the cardiohepatic angle. 
This was considered as atypical in location 
and appearance for pulmonary tuberculo- 
sis: the patient was advised to have the 
sputum examination repeated, which was 
done and no tubercle bacilli found. In six 
subsequent examinations the sputum has 
been repeatedly negative for tubercle 
bacilli but all the specimens show oil drop- 
lets. On questioning the patient it was 
learned that in 1926, on consulting an 
otolaryngologist he was advised to use 
mineral oil in his nose. Since this time he 
has used a nasal mineral oil douche con- 
sisting of three to four ounces of warm oil 
three or four times a day. The patient 
states that he has used approximately 
seven gallons of oil per year for a period of 
nine years. 

A roentgenogram made Nov. 4, 1935, 
shows but little progress in the affected 
right lung but there are definite progressive 
changes observed in the lower left lobe. At 
the date of this examination the patient’s 
general health was fairly good, although he 
still had attacks of paroxysmal coughing 
and blood-tinged sputum. 


COMMENTS ON THE X-RAY FINDINGS 


The roentgenographic changes noted in 
the early stages of the first two cases are 
comparable with the findings reported by 
Assmann (2), Doub (7), and Sante (31), 
except that they are more limited in extent. 
These findings consist of an increased den- 
sity in the areas of involvement, best de- 
scribed as a miliary mottling. However, 
when the films are carefully scrutinized the 
miliary areas are found to be prominent, 
fine lung markings—an important differen- 
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tial point in distinguishing this condition 
from bronchiolitis. 

The series of roentgenograms made 
(from 1928 to 1934) in Case 1, show a pro- 
gressive contraction and solidification of 
the involved lobes until they persisted only 
as completely solidified remnants. Atelec- 
tasis could be definitely excluded by the 
zone of air-containing tissue surrounding 
the central zone of increased density. 


GENERAL COMMENTS 


1. Unusual roentgenographic findings 
are noted following the introduction of 
large amounts of mineral oil in the lung. 

2. These findings consist of a miliary 
mottling in the areas of involvement which, 
when closely scrutinized, are found to be an 
accentuation of the finer lung markings. 

3. With progression of the disease there 
is a progressive contraction of the involved 
lobes and a progressive solidification at the 
sites of the maximum involvement. 

4. In all of our cases oil droplets were 
consistently found in the sputum months, 
even years, after oil had been discontinued 
as a therapeutic measure. 

5. In one case which went to autopsy, 
oil was recovered in the lung six years and 
eight months after the last intratracheal 
instillation, and was identified as mineral 
oil by chemical methods. 


I wish to thank Edwin S. Bennett, M.D., 
John Budd, M.D., A. S. Granger, M.D., 
George H. Houck, M.D., for their co- 
operation in the presentation of the clinical 
and pathologic data on Cases 1 and 2. 
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Dr. LEo RIGLER (Minneapolis, Minn.) : 
I think Dr. Davis is to be highly com- 
plimented on his presentation. It has 
brought home an extremely important 
point for us to remember. With the in- 
creased use of intratracheal and intranasal 
medication with oil, we perhaps will see 
more of these cases. We are all aware of 
the presence of so-called lipoid pneumonia 
in children and young infants which has 
been reported on a number of occasions, as 
he pointed out, but I was personally quite 
unaware of the presence of this same lesion 
in adults until just shortly before I left 
home. Then I had occasion to see one of 
these cases at autopsy—a case in which the 
diagnosis was not made before the autopsy 
examination—and the findings there were 
almost identical with those which Dr. 
Davis has described. 

It seems to me that the striking thing 
about these is the extreme fibrosis which is 
present and which he has demonstrated. 
This may, in the unilateral cases, lead to 
the diagnosis, as it did in the case I hap- 
pened to see, of a tumor, bronchogenic 
carcinoma, or other tumor which is pro- 
ducing gradually an atelectasis. 

Another noteworthy feature of these 
cases is the long-standing character of the 
process and this also may represent the 
findings that one might ordinarily get with 
a tumor. 

I was glad that he brought out the dif- 
ference in the reaction to vegetable oils 
from mineral oils, because, with the report- 
ing of these cases, many of us have been led 
to fear the effects of iodized oil and the pos- 
sibility that the instillation of iodized oil, 
particularly as it is used for therapeutic 
purposes, might produce some such proc- 
ess. There have been some reports to that 
effect although they are so few and far be- 
tween it seems hardly probable that iodized 
oil could be responsible for such a lesion. 
I just want to emphasize the importance of 
considering this process as a possible ex- 
planation of a long-standing, slowly pro- 
gressive fibrosis of one or both lungs. 








BRONCHIECTASIS: 


ITS DIAGNOSIS AND TREATMENT’ 


By ARTHUR C. CHRISTIE, M.D., Washington, D. C. 


==HE opportunity to deliver the Carman 

Lecture is not only an honor but a 

high privilege. Through it, this So- 
ciety honors the memory of a great physi- 
cian. We take just pride and satisfaction 
in the fact that he was also a great radiolo- 
gist. We remember him not only for his 
remarkable skill and ability as a diagnosti- 
cian and for his permanent contributions in 
the field of radiology, but for his clear 
ideals which kept his work and writings on 
the highest plane of scientific honesty. 
Especially do we remember him for his 
kindly, sympathetic understanding and 
helpfulness of younger men and of those 
whose opportunities were limited. 

Russell Carman will be remembered best, 
perhaps, as the years pass, for his practical 
contributions to radiological diagnosis. 

With this in mind I have chosen for this 
address a subject of outstanding practical 
importance, with the hope that I may be 
able to present it in such a way that you 
will find in it suggestions which will be 
helpful to you and your patients in your 
everyday practice of radiology. 

It is only within the past decade that the 
frequency and importance of bronchiecta- 
sis have become recognized. Until 1922, 
when Sicard and Forestier introduced a 
method by which the bronchial tree could 
be visualized, it was believed that bron- 
chiectasis was a rare disease. It is now 
known that it is one of the most common of 
pulmonary diseases. Even yet, a consider- 
able percentage of cases are wrongly diag- 
nosed. Nearly every patient with well- 
marked symptoms of bronchiectasis, es- 
pecially if he has had hemoptysis, will have, 
at one time or another, a diagnosis of tuber- 
culosis. Many such patients have spent 
long or short periods in tuberculosis sana- 
toria even though the sputum is persistently 





1 The Carman Lecture, delivered before the Radio- 
logical Society of North America, at the Twenty-first 
Annual Meeting, at Detroit, Dec. 3, 1935. 


negative for tubercle bacilli. It is true that 
bronchiectasis is sometimes an accompani- 
ment of tuberculosis of the lungs but the 
type which is now known to be so common 
is non-tuberculous. 


ETIOLOGY AND PATHOLOGIC HISTORY 


Before we discuss the diagnosis and 
treatment of the disease, it is important to 
review briefly our knowledge of its etiology 
and the pathologic changes produced by it. 

In the little over a century which has 
elapsed since Laénnec first described bron- 
chiectasis, many causes have been assigned 
to the disease. It is now recognized, how- 
ever, that the majority of cases are due 
primarily to infections. An inflammation 
of the bronchi precedes bronchial dilatation 
in nearly all cases. The disease often fol- 
lows the acute infections, especially influ- 
enza, measles, and whooping cough. Infec- 
tion of the paranasal sinuses has only re- 
cently been recognized as a very common 
accompaniment, if not a cause, of bronchi- 
ectasis. Obstruction to a bronchus by a 
foreign body, a newgrowth, or by pressure 
is often followed by bronchiectasis, but 
even in such cases it seems likely that in- 
fection in a poorly aérated or atelectatic 
area of lung is the really determining cause 
of the bronchial dilatation. There are rare 
cases of bronchiectasis in the fetus and in 
the new-born which result from develop- 
mental cystic changes, but they differ con- 
siderably from the clinical entity which we 
recognize as bronchiectasis. William E. 
Anspach has shown that even when bron- 
chiectasis occurs in early infancy it is in- 
variably preceded by an infection and in 
most cases by atelectasis. 

The early pathologic changes are those 
of inflammation of the mucous membrane. 
The mucosa becomes hypertrophic and in 
the areas of hypertrophy papillomatous 
growths may occur, which are very vascu- 
lar. The inflammatory infiltration extends 


138 








CHRISTIE: BRONCHIECTASIS: 
to the entire wall of the bronchus and 
finally results in peribronchial infiltration 
and sclerosis. During this hypertrophic 
stage of the inflammation there is much 
purulent secretion and sometimes ulcera- 
tion of the mucosa from which hemorrhage 
may occur. If the disease is arrested at 
this point, there is evidence that the bron- 
chial tree may be restored to normal with- 
out permanent dilatations. If the disease 
proceeds to the stage of atrophy, not only 
of the mucous membrane but of the muscu- 
lature and elastic fibers, as it often does, 
there is no hope that the diseased bronchi 
can be restored. The most common cause 
of the dilatation of the bronchi is the weak- 
ening of the walls through destruction of 
the muscular and elastic fibers; secondary 
causes are the increased intrabronchial 
pressure due to obstruction and coughing, 
removal of the normal support of the 
bronchi by inflammatory changes in the 
surrounding lung structure, and the trac- 
tion due to the fibrous changes produced. 
The disease occurs much more frequently 
in the lower lobes than in the upper, and 
considerably more often in the left lung 
than in the right. 


SYMPTOMS AND SIGNS 


The diagnosis of bronchiectasis, before 
bronchography was devised, rested upon a 
few classical signs and symptoms which are 
present only in late stages of the disease 
and are of no value for early diagnosis. If 
the patient gives a history of paroxysmal 
coughing attacks when he expectorates 
large quantities of foul-smelling sputum, the 
diagnosis of bronchiectasis is usually justi- 
fied. Such cases must, of course, be care- 
fully studied in order to arrive at a correct 
picture of the location and extent of the 
disease; to determine the presence of com- 
plications and to differentiate it from ab- 
scess of the lung and other chronic sup- 
purative conditions. A not uncommon 
accompaniment of long-standing bronchi- 
ectasis is pulmonary osteo-arthropathy, the 
most marked sign of which is clubbing of 
the fingers. 

The symptoms which will lead one to 
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suspect the presence of bronchiectasis in 
its early stages are readily overlooked. The 
only symptom complained of may be a per- 
sistent and somewhat annoying cough, 
with the production of only a small amount 
of mucoid sputum or of no sputum at all. 
When such a patient finds the cough an- 
noying enough to consult a doctor he 
should not be put off with a casual exami- 
nation or the prescription of an expecto- 
rant. There are usually no physical signs of 
any value whatever in such patients. An- 
other symptom, which in some cases is the 
only one present, is hemoptysis. There 
may be a history of blood-tinged sputum 
extending over a period of several years, 
rarely of severe hemorrhages. Such pa- 
tients are fortunate if they escape a diagno- 
sis of pulmonary tuberculosis and months 
or years ina sanatorium. This question of 
hemoptysis in bronchiectasis requires great 
emphasis. Tuberculosis must be diag- 
nosed in cases of hemoptysis only when 
there is positive evidence of its presence en 
tirely aside from the hemorrhage. 

Ochsner writes of the early diagnosis of 
bronchiectasis as follows: ‘‘Hemoptysis is a 
frequently encountered symptom, being 
present in from 50 to 70 per cent of cases. 
Seldom is bleeding severe; very frequently, 
however, a tinging of the sputum with 
blood is noted. Clubbing of the fingers is 
present only in advanced cases and those in 
which the condition has existed for a long 
period of time. Except in advanced cases, 
the patient feels well, aside from some 
slight lassitude. They often complain of 
not having the amount of energy which 
they usually have, although they are able 
to perform their work comparatively well. 
Because of rather vague, indefinite symp- 
toms, these individuals are often branded 
as neurotics.”” (The article of Ochsner 
from which the above is a quotation is a 
very complete consideration of bronchiec- 
tasis and is followed by an exhaustive list 
of references to articles on the subject. It 
will be found in “The American Journal of 
the Medical Sciences,”’ Vol. 179, 1930.) 

I have tried to emphasize the fact that 
the radiologist must always be keenly alert 
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to recognize the possibility of the presence 
of bronchiectasis from very mild and seem- 
ingly inconsequential symptoms. The only 
clue to the cause of a persistent cough may 
be found in the history of an infection 
which the patient remembers only after 
questioning. The presence of chronic nasal 
sinus disease should direct one’s attention 
to the possibility of an accompanying 
bronchiectasis. A not uncommon history 
is of recurring attacks of fever. The dis- 
ease not infrequently produces inflamma- 
tory changes in the surrounding lung and 
the patient may say that he has had several 
attacks of pneumonia or pleurisy. The 
roentgenologist has an especial responsi- 
bility in these cases because nearly all of 
them have a roentgen examination sooner 
or later. Early or even moderately ad- 
vanced cases are not likely to show any 
recognizable changes on the roentgeno- 
gram. This is particularly true if the dis- 
ease is located in the bronchioles behind 
the heart. A negative report should not be 
made until every means of diagnosis is ex- 
hausted. 

When the disease is once suspected we 
have means by which a definite diagnosis 
may be made. In advanced cases with 
multiple dilatations and peribronchial 
thickening a simple x-ray examination with 
good films will serve to establish the diag- 
nosis. It was not, however, until 1922, 
when Sicard and Forestier introduced 
lipiodol, that diagnosis in early cases be- 
came exact. ‘‘Lipiodol is a compound of 
iodine and poppy seed oil, containing 40 
per cent of iodine by weight.” It is a true 
chemical compound obtained by utilizing 
the ability of an unsaturated fat to fix 
iodine to its molecules. Typical unsatu- 
rated oils are essentially the glycerides of 
stearic, oleic, palmitic, and linolic acids. 
Some other compounds containing chlorine 
as well as iodine are in common use. Iodi- 
pin, a German preparation, is one of these, 
and iodochlorol and ariodol, made in this 
country, are others. The method is abso- 
lutely necessary for diagnosis of the early 
cases and even in advanced cases it serves 
to clear up the extent and exact location of 
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the disease and offers great assistance in 
differential diagnosis. It is especially im- 
portant to make a diagnosis in the early 
stages of bronchiectasis, and for this pur- 
pose bronchography is invaluable. The 
method has come into common use only 
slowly because of the supposed difficulties 
of administration of the oil. As long as it 
was considered necessary to inject the oil 
through a bronchoscope the method was 
used in only a small percentage of cases. 
Since the supraglottic or ‘‘passive method” 
of injection has become popular, bronchog- 
raphy has become much more widely used. 
This method requires no special skill and 
causes the patient little or no discomfort. 
Its complete success requires the confi- 
dence and co-operation of the patient and 
the anesthetization of the anterior pillars 
of the fauces, the vestibule of the larynx 
and the tracheo-bronchial mucosa. This is 
obtained by the use of a 2 per cent spray of 
cocaine while the patient inhales deeply 
and the tongue is held drawn forward from 
the mouth. The best results are obtained 
if the spraying is carried out at five-minute 
intervals for a period of half an hour. We 
have never had any reactions from the 
cocaine by this method and the results are 
undoubtedly more satisfactory than anes- 
thetization secured by stronger solutions 
over a shorter period. The anesthetization 
accomplishes several objects. The first is 
to abolish sensation in the throat so that 
injection may be made without gagging; 
the second is to abolish the swallowing re- 
flex which normally causes the larynx to 
ascend and automatically close the laryn- 
geal opening; the third is to abolish the 
cough reflex so that the lipiodol will remain 
in the tracheo-bronchial tree instead of be- 
ing forced out into the alveoli. All of these 
objects are accomplished by the method of 
anesthetization described. When anes- 
thetization is complete the patient stands on 
the step of a fluoroscope and the lipiodol, 
slightly warmed, is dropped on the base of 
the tongue very slowly by means of a syr- 
inge and curved cannula while the tongue 
is drawn forward by the patient or the 
operator and the patient breathes deeply. 
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Fig. 1. 
A common type of bronchiectasis in children. 
cardiophrenic angle at the right base which represents the atelectatic lower lobe. 


Fig. 1. Case 1. 


Fig. 2. Case 1. Three years later than Figure 1. 
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Fig. 2. 
Note the triangular shadow in the 


Atelectasis still present and discrete areas of in- 


creased density indicate development of bronchiectasis in the middle lobe. 


About 10 c.c. of the lipiodol is used for any 
particular part of the tracheo-bronchial tree. 
Larger amounts have been recommended 
in the past but by using more than 10 c.c. 
the alveoli may be filled and the dilatations 
in the bronchi obscured or obliterated on 
the roentgenogram. The essential points 
in this method are as follows: (1) The pa- 
tient must be tranquil and co-operative; 
(2) the anesthesia must be sufficient to 
prevent swallowing and coughing; (3) the 
injection must be done slowly; (4) the 
tongue must be held drawn forward from 
the mouth while the lipiodol runs into the 
larynx. While the lipiodol is entering the 
bronchial tree the operator observes it on 
the fluoroscope, the patient being inclined 
toward the side that it is intended to fill. 
By rotating the patient to prevent decep- 
tion from superimposition of the shadows 
of the radiating bronchi the bronchiectatic 
dilatations may be directly observed upon 
the fluoroscopic screen. This method is 
most applicable to the lower lobes but fill- 


ing of the upper lobe bronchi may be ob- 
tained by tilting the fluoroscope so that the 
patient’s head is lower than the pelvis, 
after the lipiodol has entered the main 
bronchus. This “‘passive method” is ap- 
plicable in nearly all cases but occasionally 
there is difficulty in securing the entry of 
the lipiodol into the larynx. In such cases 
the intratracheal method is used. This 
differs from the ‘“‘passive method” only in 
the actual injection. Anesthesia is carried 
out as before, but the injection is made 
through a long curved cannula between the 
vocal cords under direct observation in a 
laryngeal mirror. Some have used a 
catheter passed through the nose and into 
the larynx and by observation on the 
fluoroscope are able to direct the lipiodol 
to any desired part of the bronchial tree. 

I have considered the method somewhat 
in detail because the diagnosis—-and to 
some extent the treatment—of bronchiec- 
tasis depends upon the success of bronchog- 
raphy. I think it important that the 
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Fig. 3. 








Fig. 4. 


Fig. 3. Case 2. Patient whose only symptom was hemoptysis. Bronchiectasis in the left lower lobe 


bronchi 


Fig. 4. Case 3. Patient with long-standing diagnosis of pulmonary tuberculosis. Bronchography shows 
greatly dilated bronchial trunks in the lower lobe, right side, and obstructive emphysema at both bases. 


No evidence of tuberculosis. 


radiologist should understand that the re- 
sponsibility for a correct early diagnosis 
depends upon him. It is his duty to edu- 
cate the profession as to the frequency of 
the disease and its importance as a cause of 
disability and death. 

Another method must be used in chil- 
dren and in patients who cannot co- 
operate. Injection of the lipiodol through 
the cricothyroid membrane is then the 
method of choice. It is known as the sub- 
glottic or transcutaneous method. To 
carry it out the skin is anesthetized and the 
needle is pushed directly through the 
skin and cricothyroid membrane into the 
trachea. Four or 5c.c. of a 4 per cent solu- 
tion of novocaine are then injected into the 
trachea and in a few minutes the reflexes 
are abolished so that the lipiodol may be 
injected. We have used this method in a 
considerable number of patients but there 
are objections to its use as a routine meas- 
ure. Whenever practicable we prefer the 
“passive method’ previously described, 


and even in children injection usually can 
be made by inserting a catheter through 
the nose. 

The bronchographic findings in bronchi- 
ectasis are striking and conclusive. The 
dilatations of the bronchi, usually cylindri- 
cal or fusiform in shape, are unmistakably 
shown. Only recently the method has 
served to clear up the nature of certain tri- 
angular basal shadows. These shadows are 
seen occupying the angle formed by the 
heart and diaphragm on either side. Singer 
and Graham, in 1926, identified them as 
areas of atelectatic lung. It is now well 
established that this triangular basal 
shadow usually represents an entire lower 
lobe which is atelectatic and within which 
there are bronchiectatic dilatations. 

Many of the important points in diagno- 
sis are illustrated by the following brief 
summaries of histories and the illustrations 
to which references are made. 

Figure 1 illustrates a common type of 
bronchiectasis in children. I have referred 
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to the triangular shadow in the cardio- 
phrenic angle which is well shown in this 
case. Three years later, as shown in Figure 
2, the atelectasis is still present and there 
are areas of increased density in the non- 
atelectatic middle lobe due to development 
of bronchiectasis in that lobe also. Brunn 
and Faulkner have called attention to the 
importance of what they term “internal 
drainage’ in suppurative disease of the 
lungs. For instance, in bronchiectasis of 
the middle lobe the secretions spill over 
into the lower lobe. When the lower lobe 
on the left side is involved the secretions 
drain into the upper lobe on that side when- 
ever the patient lies on the affected side, 
but if he lies on the right side the secretions 
drain across into the right bronchial tubes. 
The symptoms and physical signs of dis- 
ease are often referred to the area into 
which drainage is taking place instead of to 
the areas actually diseased. 

Figure 3 illustrates the case of a young 
woman whose principal symptom was re- 
curring hemoptysis, sometimes of consider- 
able quantities, over a period of five years. 
She complained also of nocturnal coughing 
attacks, with expectoration of small quanti- 
ties of yellow sputum. Repeated examina- 
tions had failed to reveal any disease of the 
lungs. The roentgen appearance showed 
entire absence of any infiltrative lesion in 
the lungs but the lipiodol injection showed 
the presence of the cylindrical type of 
bronchiectasis in the left lower lobe bronchi. 

Figures 4 and 5 are those of a patient 
with a very typical history of bronchiecta- 
sis. He was a white male, aged 38 years, 
who had had influenzal pneumonia in 
1918 and has had cough and profuse ex- 
pectoration ever since. He is drawing com- 
pensation from the government for pul- 
monary tuberculosis but tubercle bacilli 
have never been found in his sputum. He 
has a slight daily rise of temperature and is 
spitting up about six ounces of foul- 
smelling sputum every twenty-four hours. 
The roentgen picture shows no evidence of 
pulmonary tuberculosis. Bronchography 
(Figs. 4 and 5) shows the greatly dilated 
bronchial trunks in the lower lobe, right 
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Lateral view. 


Case 3. 


Fig. 5. 


side, and the presence of obstructive em- 
physema at the base. 

Figures 6 and 7 are those of a man, aged 
53, Whose only symptom is hemoptysis. 
About twelve years ago he spit up a little 
blood, but, aside from a slight hacking 
cough, he has had no sickness of any kind 
until about two months ago, when he 
again had hemoptysis. This has continued 
almost every day for the past two months. 
The blood wells up in his throat and he 
spits up a considerable quantity at a time. 
On examination the blood is seen to be 
mixed with yellow pus. Lipiodol injection 
demonstrates the presence of bronchiec- 
tasis in the right lower lobe (Figs. 6 and 7). 

TREATMENT 

The treatment of bronchiectasis has 
never been very satisfactory, but some 
notable advances have been made in the 
past few years. 

It is important, first, to clear up any dis- 
sase of the paranasal sinuses. Cases have 
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Fig. 6. 





Fig. 7. 


Fig. 6. Case 4. Patient, 58 years of age, whose only symptom is hemoptysis over a period of two months. 


Bronchiectasis in the right lower lobe. 
Fig. 7. Case 4. Lateral view. 


been reported in which all manifestations 
of bronchiectasis have disappeared when 
sinus disease has been cured. 

If the cause of bronchiectasis is a foreign 
body, that must, of course, be removed; 
such removal has resulted, in numerous 
cases, in complete relief of the suppurative 
condition in the bronchi. 

There are certain unilateral cases which 
may be greatly improved by repeated pro- 
duction of artificial pneumothorax. If col- 
lapse is not well maintained by pneumo- 
thorax, better results are sometimes secured 
by phrenicectomy. More radical surgery 
has made great advance within the past 
few years. When the disease is unilateral 
and especially if it is confined to one lobe 
it is possible to completely eradicate it by 
pneumectomy or lobectomy. It must be 
remembered that the mortality is still high 
in radical pulmonary surgery and opera- 
tion is to be recommended only in the most 
carefully selected cases. 

When, because of bilateral or widespread 
involvement, surgery is deemed inadvis- 


able, there is still much that can be done 
to alleviate symptoms and lessen the dis- 
ability. The great majority of these cases 
will remain as problems for the medical 
practitioner and, since the disease is an 
exceedingly common one from infancy to 
old age, he should be thoroughly familiar 
with its management. The radiologist can 
do much to assist in the treatment and to 
educate the general practitioner. 

Postural drainage in suppurative disease 
of the lungs, including bronchiectasis, has 
been in use for about thirty-five years. It 
is a very important procedure, not only be- 
cause it adds to the comfort of the patient, 
but because, by keeping the cavities free 
from secretion, it prevents the spilling over 
of the infected fluids to other normal parts 
of the lungs. Directions for postural drain- 
age must be adapted to the individual pa- 
tient. It is accomplished by having the 
patient lie for a certain length of time each 
day with the head lower than the feet. He 
first lies on his back, which is the best posi- 
tion for drainage of the right middle lobe 
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because of its anterior position, then on 
each side, and finally on his face. Some 
can secure good drainage by doing this for 
a half-hour morning and evening; others 
find it best to do it three times a day. 
Nearly all cases are improved by postural 
drainage and a few have been reported re- 
lieved of all symptoms by this method. 
Postural drainage is often assisted by the 
inhalation of vapor or steam from water 
containing compound tincture of benzoin, 
which assists in liquefaction of the bron- 
chial secretions. 

Bronchoscopic drainage has been used 
to advantage. Direct visualization en- 
ables the bronchoscopist to clear away 
granulations and thick inspissated secre- 
tions which block drainage. It is ob- 
viously limited in its use to those skilled in 
the use of the bronchoscope. 

The only drug which seems to be of use 
for internal medication is creosote, which 
appears to lessen bronchial irritation and 
cough. Calcreose is a good preparation for 
the administration of creosote. 

I have already described the use of lipio- 
dol as a means of diagnosis. It was early 
noted by Sicard and Forestier and later by 
many other observers that the diagnostic use 
of iodized oils was, in many cases, followed 
by improvement in symptoms. Ochsner, 
whose article I have already quoted, has 
popularized the use of lipiodol as a thera- 
peutic measure in bronchiectasis. We have 
used it in a considerable number of cases, 
introduced by the passive method which I 
have already described, and I believe that 
it has beneficial effects in this disease. It is 
not necessary to use the fluoroscope for 
therapeutic injections. Whether the effect 
is due to the slow liberation of iodine or 
only to a mechanical clearing out of the 
secretions with the oil, it is still uncertain. 
No dangers are to be apprehended from the 
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use of iodized oils injected into the tracheo- 
bronchial tree. A few cases of mild iodism 
have been reported in instances in which 
the patient has swallowed large quantities 
of the oil, since the iodine is liberated quite 
rapidly when exposed to the gastro-intesti- 
nalsecretions. Practically the only contra- 
indication to the use of lipiodol, either for 
diagnosis or therapy, is the presence of the 
active parenchymatous type of tuberculo- 
sis. It is not harmful, and may be of great 
benefit, in the fibroid type of tuberculosis 
in which the symptoms are due more to 
secondary infection of cavities than to the 
tuberculous disease. 

The radiologist and the general] practi- 
tioner can render much greater service in 
the treatment of this disease than they 
have in the past. We must first recognize 
the fact that it is a very common condition 
and in its early stages difficult of diagnosis. 
We must learn to differentiate it from 
tuberculosis and from other chronic sup- 
purative conditions. The diagnosis should 
include not only the presence of the disease 
but its location and extent. For treatment, 
reliance will be placed upon postural drain- 
age, elimination of infections of the upper 
respiratory tract, and the injection of 
lipiodol at intervals of about one month. 
At the same time, calcreose should be given 
internally and hygienic and dietetic meas- 
ures instituted to improve the patient’s 
general condition. If the disease is unilat- 
eral, pneumothorax and, later, phreni- 
cectomy may be used. The last resort in 
especially selected cases is radical surgical 
removal of the infected area of lung. This 
is the only method by which the disease 
may be permanently cured, but the dan- 
gers of the operation must be carefully 
weighed against the degree of disability 
produced by the disease and the danger of 
the disease to life in each individual patient. 
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EXAMINATION 
By EUGENE P. PENDERGRASS, M.D., and PHILIP J. HODES, M.D., Philadelphia 


From the Department of Radiology, Hospital of the University of Pennsylvania 


== HE following cases are reported because 
they illustrate the value of the second- 
day examination in encephalography. 

Case 1. L. W., white female, 11 years of 
age, was admitted to the Neurosurgical 
Service of Dr. C. H. Frazier, of the Univer- 
sity of Pennsylvania Hospital, on April 3, 
1935, because of convulsions. The history 
of the present illness dates back to the third 
week of the child’s life, when the mother 
noticed that the child’s right hand was con- 
stantly closed in a tight fist. At that time 
it was obvious that the baby’s right arm 
was weak. When the child began to walk 
at the age of two, the parents noticed that 
the right leg was weak, but after a rigid 
therapeutic régime both these physical de- 
fects were considerably improved. 

With the exception of these defects the 
child remained perfectly well until January, 
1935, when, following a severe upper res- 
piratory infection, she had her first con- 
vulsion. The attack came on suddenly and 
was characterized by jerky movements in 
the right arm and right leg, which soon 
spread over the entire body and resulted in 
a generalized rigid state. The rigidity 
lasted less than one minute during which 
time the patient remained perfectly con- 
scious. The patient was given various 
drugs in an effort to bring about permanent 
improvement but, in spite of the treatment, 
the convulsions continued until the time of 
her admission into the hospital. 

The family history was irrelevant. The 
only important feature in the child’s past 
medical history was a middle ear infection 
when she was eight years of age, which fol- 
lowed chicken pox. 

The physical examination revealed a 
well-developed white girl who seemed un- 
usually irritable. She was apprehensive 


and nervous, and because of this condition 
her co-operation throughout the examina- 
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tion was rather unsatisfactory. The heart 
and lungs were negative. The right arm 
was held in a semiflexed position with the 
fingers in the position of a ‘‘claw hand.” 
The muscles of the arm and hand were 
spastic. The right arm and leg were 
smaller than the normal extremities on the 
left side. The mental examination was 
negative. The patient was perfectly con- 
scious and oriented in all spheres. The 
cranial nerves were negative with the ex- 
ception of involvement of the sixth nerve in 
the right eye. The reflexes in the right 
upper and lower extremities were increased. 
The visual fields revealed 6/9 vision in the 
left eye and 6/30 vision in the right eye. 
The blind spot in each eye was enlarged, 
with a well-demonstrated contraction pres- 
ent in each visual field. The blood, urine, 
and spinal fluid examinations were nega- 
tive. Clinically, the patient was thought to 
have peripheral manifestations of a birth 
injury to the head. 

On Feb. 19, 1935, a roentgen examina- 
tion of the head revealed: “‘A slight in- 
crease in the prominence of the digital 
markings, with some areas of increased 
density posterior to the dorsum sellz near 
the mid-line but slightly more to the left. 
In addition, there was a shadow in the 
nasal pharynx suggesting the possibility of 
a soft tissue lesion, probably due to hyper- 
trophied adenoid tissue. The pituitary 
fossa was top normal in size, measuring 
anteroposterior 9.5 mm. and depth 9 mm.” 

‘“Diagnosis.—Possible calcified lesion in 
the middle fossa of uncertain identity.”’ 

On April 5, 1935, under vinesthene anes- 
thesia, an encephalogram (Fig. 1) was 
made, at which time 87 c.c. of spinal fluid 
was withdrawn and 82 c.c. of air injected. 
The report read as follows: 

“The encephalographic examination is 
not entirely satisfactory. The subarach- 
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Fig. 1. 
Fig. 1. Case 1. 
tricle with no air on the right side. 
Fig. 2. Case 1. Same patient as shown in Figure 1. 


Fig. 2. 
Examination made immediately after air injection, showing air in the left lateral ven- 


Examination made 24 hours after the original air 


injection with the patient in the erect position, showing the air previously seen in the left lateral ventricle, 
and a large collection of air above and to the left of the ventricle in the porencephaly. 


noid markings on the right side are in- 
creased in prominence in comparison with 
those over the left cerebral cortex, with a 
suggestion of hemzatrophy of the left side of 
the brain as compared with the right side. 
The evidence in favor of this diagnosis is a 
slight displacement of the mid-line struc- 
tures to the left, and a slight elevation of 
the petrous portion of the temporal bone. 
The island of Reil is larger on the right side 
than it is on the left. We recommend re- 
examination of the patient to-morrow in 
order to determine whether or not air will 
enter the right ventricle, since at the present 
time only the left ventricle is visualized.”’ 

“Diagnosis._-Probable left-sided hemi- 
atrophy.” 

On April 6, 1935, a re-examination 
(Figs. 2 and 3) revealed a large porenceph- 
aly in the left parietal region. ‘‘The 
porencephaly is large, and it is difficult to 
understand why we could not demonstrate 
itat the time of the first examination. 

“Diagnosis.—Porencephaly, with hemi- 
atrophy of the left half of the brain.” 


The patient was operated upon by Dr. 
C. H. Frazier, on April 7, 1935, at which 
time the flap was reflected in the region of 
the left Rolandic fissure and a large poren- 
cephaly was found. Since the opera- 
tion the patient has been considerably im- 
proved. 

COMMENT ON CASE 1 

‘ailure of visualization of one ventricle 
is not a rarity in encephalography. When 
it does occur, in the absence of a mass 
lesion, we feel it is the result of an error in 
technic or a developmental anomaly. 
Probably some of these unsatisfactory ex- 
aminations may be attributed to the 
choroid plexus, which may block the fora- 
men of Monro and prevent drainage of the 
lateral ventricles. Because of these chances 
for error we have been in the habit of re- 
examining every patient with poor ventricu- 
lar filling 24 hours after the original air 
injection. Asa rule the 24-hour examina- 
tion yields little additional information. In 
the occasional case, however, it is of inesti- 
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Fig. 3. 

Fig. 3. Case 1. Same case as shown in Figures 1 and 2. Examination made 24 hours after the original 

injection, showing the air in the large porencephaly. 

Fig. 4. Case 2. Routine postero-anterior examination of the skull, revealing marked asymmetry of the 
calvarium, with evidence of right-sided hemiatrophy. , 


mable value. This is well illustrated in 
Case 1; the large porencephaly would 
have certainly been overlooked if the pa- 
tient had not been re-examined 24 hours 
after the first air injection. 

Case 2. J. H., white male, 8 years of 
age, was admitted to the Neurosurgical 
Service of Dr. Clarence A. Patten, of the 
Post-graduate Hospital of the University of 
Pennsylvania, on May 9, 1935, because of 
convulsions. The history of the present 
illness dates back to November, 1934, 
when the patient suffered a severe blow in 
the left frontal region. Except for the local 
signs of injury, the patient seemed per- 
fectly well until two months after the acci- 
dent. At that time, January, 1935, the 
patient had his first convulsive seizure, 
which lasted for three hours. The attack 
was characterized by jerking movements of 
the left arm and leg, with a complete loss of 
consciousness. During the attack it was 
noticed that the patient’s eyes and head 
deviated to the left. Following this con- 
vulsive episode, the patient developed con- 
siderable weakness in the left arm and leg. 
These symptoms lasted for several days 
following which there was a gradual return 
of normal function. Two months later, 





Fig. 4. 


four months after the original injury, the 
patient went through a similar convulsive 
attack, which was characterized by the 
same features described previously. The 
attack lasted longer this time, however, and 
because of this the patient was brought to 
the hospital. 

_ The family history was irrelevant. The 
patient was one of identical twins, the 
other child apparently being perfectly nor- 
mal. There was nothing of importance in 
the past medical history. 

The physical examination revealed a well 
developed child who was well oriented in 
all spheres. The head and eyes were de- 
viated to the left during the entire exami- 
nation. The left side of the face was weak. 
The left arm and leg were much weaker 
than the normal right arm and leg, and were 
considerably under-developed in compari- 
son with the normal right side. Adiadocho- 
cinesia and apraxia were found in the left 
hand, and all of the reflexes on the left side 
of the body were markedly exaggerated. 

A roentgen examination of the head 
(Fig. 4), made by Dr. Karl Kornblum on 
May 10, 1935, was interpreted by him as 
follows: ‘“The pituitary fossa is normal in 
size and appearance. The pineal body is 
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Same patient immediately 
after air injection, revealing air in the right lat- 


Fig. 5. Case 2. 


eral ventricle and in the third ventricle. (Note 
the air outlining both islands of Reil and the 
callosal and singular sulci.) 


not calcified. There is no evidence of frac- 
ture of the calvarium. In the frontal pro- 
jections, the right calvarium appears to be 
smaller than the left. The calvarium on 
the right side is not thicker, however, than 
on the left, and there is no demonstrable 
over-development of the sinuses and mas- 
toids on the right side. The asymmetry 
between the two sides of the calvarium sug- 
gests a hemiatrophy of the right side, which 
might be associated with the present clini- 
cal study.”’ 

“Diagnosis.-Probable hemiatrophy of 
the right side of the skull.”’ 

An encephalogram (Fig. 5) was done on 
May 16, 1935, and was reported as follows: 
“The sagittal view shows air in the right 
lateral ventricle but none in the left. The 
right ventricle is moderately dilated. The 
third ventricle is visible and definitely dis- 
torted. There is some air in the subarach- 
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Fig. 6. Case 2. Same patient 24 hours after 
the original air injection, showing the left lateral 
ventricle, which is almost three times the size of 
the right lateral ventricle. 


noid pathways, slightly more over the right 
hemisphere. There is a moderate amount 
of air present in the island of Reil on both 
sides; there is also some air in the supra- 
callosal space. The right hemisphere is 
distinctly smaller than the left and for this 
reason the right ventricle shows a distinct 
shift to the right. In the left lateral view 
there is considerable air in the inferior horn 
of the right lateral ventricle; the body and 
anterior horn are not visible. In the right 
lateral view there is only a faint visualiza- 
tion of the right lateral ventricle. The 
basal cisterns are normal in appearance. 
The fourth ventricle and aqueduct are only 
faintly shown; these structures are not di- 
lated. The subarachnoid pathways which 
are visible are essentially normal in ap- 
pearance. We are unable to account for 
failure to visualize the left lateral ventricle, 
and for this reason it seems advisable to re- 
examine the patient to-day, that is, 24 
hours after air injection.” 

The examination as repeated on April 17, 
1935, reveals the following (Fig. 6): “‘Ex- 
amination to-day shows a distinctly differ- 
ent picture from that obtained yesterday. 
There is now visualization of both lateral 








ventricles. Both are dilated, but the left is 
much larger than the right. The anterior 
horn of the dilated left lateral ventricle ap- 
pears to be encroaching upon the smaller 
right lateral ventricle. There is only a 
small amount of air present in the third 
ventricle and none visible now in the sub- 
arachnoid pathways. There remains some 
air, however, in the basal cisterns. There 
is again noted the definite shift of the ven- 
tricular system to the right.” 

“Conclusion.—We are inclined to regard 
the abnormalities in the encephalogram as 
due to a congenital hemiatrophy of the 
right cerebral hemisphere. On this basis it 
is, however, difficult to account for the fact 
that the larger ventricle is on the side op- 
posite the hemiatrophy. Our only explana- 
tion for this is the possibility of some dis- 
tortion of the basal structures of the brain, 
incident to the right lateral shift, which is 
producing intermittent obstruction of the 
foramen of Monro on the left side; such 
obstruction would also account for the fact 
that no air entered the left lateral ventricle 
on the first day of the encephalographic ex- 
amination.” 


COMMENT ON CASE 2 

This second case is being reported 
through the courtesy of Dr. Karl Korn- 
blum, of the Department of Radiology of 
the Graduate Hospital of the University of 
Pennsylvania. In this case, as in the pa- 
tient previously reported, the routine 
roentgen examination revealed evidence of 
hemiatrophy. In the second patient, the 
first encephalogram revealed adequate fill- 
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ing of the right lateral ventricle but no eyj- 
dence of air in the left lateral ventricle 
(Fig. 5). Twenty-four hours later (Fig. 6), 
both ventricles were well visualized, byt 
instead of the larger ventricle being in the 
atrophic hemisphere it occupied the ap- 
parently normally developed side of the 
calvarium. The only plausible explanation 
for this bizarre finding was offered by Dr, 
Kornblum, and is included in his report 
made on April 17, 1935. 

Technic.—We now examine all patients 
who have had encephalograms 24 hours 
after the original air injection, regardless of 
the degree or adequacy of ventricular filling 
at the time of the first examination. In 
patients with incomplete ventricular filling, 
they are made to lie with the inadequately 
filled ventricle uppermost, in order to pro- 
mote drainage and ventricular filling. The 
24-hour examination is made with the 
patient in the erect position, and we limit 
our examination to one lateral and an 
anteroposterior or postero-anterior film. 
We have seen no reactions in the patients 
in whom this procedure has been carried 
out. 

Discussion.—It is still too early to 
analyze our findings in the examinations 
made 24 hours after the original air injec- 
tion. The fact that both cases reported in 
this discussion were encountered within 
two months of one another makes us feel 
that we are not reporting a unique state of 
affairs. We believe, therefore, that the 24- 
hour examination is of inestimable value in 
all patients showing incomplete ventricular 
filling after the original examination. 











NASOPALATINE DUCT CYSTS 


By MOSES GOODMAN, B. 
Assistant Radiologist, Jewish and 


ASOPALATINE duct cysts are cysts 
\ which form in the incisor canal region 

of the maxilla and originate in the 
nasopalatine duct, or its remnants; these 
cysts have no direct relationship to the 
teeth, but, in their growth, may encroach 
upon the incisor apices. Although occa- 
sionally observed in radiographic examina- 
tions of the incisor area of the maxilla, 
nasopalatine duct cysts were often errone- 
ously interpreted as dental cysts, or as en- 
larged incisor foramina; they have also 
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been erroneously considered as supernu- 
merary paranasal sinuses. They were, there- 
fore, formerly believed to be very rare, but, 
with proper diagnosis, will be discovered 
more frequently than heretofore. 


REGIONAL ANATOMY 


There is a slight depression in the floor of 
each nasal fossa, about two centimeters 
posterior to the inner margin of the nostril, 
and in juxtaposition to the nasal septum. 
This depression leads into a small canal, 
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the nasopalatine or incisor canal, the lining 
mucosa of which is continuous with that of 
the inferior nasal meatus. The canal of 
each side courses forward obliquely, con- 
verging toward the nasal septum, and then 
descends in a vertical direction to pass 
through the Y-shaped incisor foramen or 
anterior palatine canal in the hard palate. 
The canal terminates in the roof of the 
mouth at the papilla palatina (Figs. 1 and 
2). According to Piersol (1), these canals 
usually remain independent, although they 
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Fig. 2. 
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) canal. 


may join to form a single incisive canal. 
They are closed and impervious, but occa- 
sionally communication is retained be- 
tween the nasal and oral cavities. There is 
a slight protuberance, about two by four 
millimeters, on the mucous membrane of 
the hard palate at the median line, just pos- 
terior to the central incisor teeth, which is 
called the papilla palatina, and covers the 
mouth of the incisor canal; the rugve of the 
palate are situated on either side of this 
papilla (Fig. 2). Although the fusion of the 
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Fig. 3. Photomicrograph of section through the 
jaw, showing nasopalatine duct cyst, the wall of 
which is lined with epithelium. 


Fig. 4. Photomicrograph (high power), showing 
epithelial cell rest in fibrous wall of cyst. 





Fig. 5. 
tina. 


palatine processes of the maxilla divides 
the oral from the nasal cavity, a communi- 
cation between these cavities exists in early 
fetal life anteriorly through the nasopala- 
tine ducts. However, in the great majority 
of cases, these ducts become obliterated 
and remain as impervious cords of epithe- 
lial cells, continuous with the epithelium of 
the hard palate at one end, and with the 
ciliated epithelium of the nasal fossa at the 
other. Rawengel (2), in his embryologic 
studies, revealed three sets of epithelial tis- 
sues in the anterior maxillary region: first, 
that of the nasopalatine duct and its cell 
rests; second, a middle epithelial cord in 
the common incisor canal, and third, epi- 
thelial cells found in the most posterior part 
of the papilla. In the majority of cases, all 
of the epithelial cell rests, with the excep- 





Photograph of cast, showing swelling of papilla pala- 


tion of those of the nasopalatine duct, dis- 
appear in the first year of life. He claims 
that a blind sac, either from the nasal or 
buccal cavity, may exist, or, if the duct is 
obliterated at both ends, its central part 
may become cystic. 


ETIOLOGY AND PATHOLOGY 


Dental cysts are usually classified as of 
three types: (1) root cysts; (2) follicular or 
dentigerous cysts, and (3) multilocular 
cysts, or adamantinoma polycysticum, 
which are considered by some as tumors 
with cystic changes. The root cyst is the 
result of an infectious process in a tooth 
which involves the pulp and forms a 
“granuloma” at the apex; in many cases, 
these granulomas develop into cysts, when 
epithelial cell rests are present in the peri- 
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Fig. 6. 


dental membrane of the tooth. The follicu- 
lar or dentigerous cyst results from an in- 
fection of the dental follicle of developing 
tooth germs of the permanent teeth, and 
not from an infection of the tooth or its 
peridental membrane. It may arise from a 
supernumerary tooth, and therefore such 
cysts may occur outside of the alveolar pro- 
cess of the maxilla, and have been found in 
the maxillary sinus and in the palatine 
bone. The multilocular cyst usually occurs 
as the result of cystic degeneration of a 
tumor, which originated from a dormant 
epithelial ceil rest, when the latter began 
to proliferate; this may occur as a result of 
trauma or of infection. However, multi- 
locular cysts occur most often in the 
mandible. 

According to Schroff (3), nasopalatine 
duct cysts may result from: (1) intra-oral 
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Variations in radiographic appearance of the bone in the upper incisor region. 


trauma to the papilla palatina, with re- 
sultant inflammatory reaction extending 
upward into the nasopalatine canal; (2) 
from a dental origin, due to an apical infec- 
tion of the central incisor teeth which ex- 
tends to this canal, and (3) from a nasal 
origin, secondary to an infection of the 
nasal mucosa, with extension of the infec- 
tious process down into the canal. Re- 
gardless of the origin, permanent occlusion 
of the lumen of a persistent nasopalatine 
duct or blind sac may occur as a result of an 
inflammatory process in the nasopalatine 
canal, and then the accumulating secre- 
tions cause the formation of acyst. Or, the 
pathologic process may activate epithelial 
cell rests in the incisor canal, and these rests 
may then undergo cystic degeneration. A 
cyst may also result from the occlusion of 
some mucous glands within the incisor 
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canal. Nasopalatine duct cysts may be 
formed with a cavity wall which is lined 
with squamous epithelium (Fig. 3), or with 





Fig. 7. 


Small dental stereoscope. 


a wall of fibrous tissue which contains 
epithelial cell rests (Fig. 4). 


SYMPTOMATOLOGY 


From the clinical standpoint, it must be 
remembered that nasopalatine duct cysts 
usually have an insidious onset, without 
producing any symptoms; they are then 
discovered in routine examinations of the 
teeth. When small, they may be over- 
looked, or considered as enlarged incisor 
foramina. However, when an inflamma- 
tory reaction occurs, or when the cyst ex- 
pands sufficiently to encroach upon the 
surrounding bone, sensations of fullness or 
pressure in the incisor area occur. Naso- 
palatine duct cysts may give rise to definite 
pains, which are usually of a neuralgic char- 
acter, and may radiate to the nose or to the 
eyes; in some cases, these pains radiate 
along the roof of the mouth. Swelling of 
the papilla palatina (Fig. 5) may occur, or 
a history of such may be obtained. Ten- 
derness is often elicited upon pressure or 
percussion over the anterior incisor region. 


ROENTGENOLOGY 
Normally, the radiographic appearance 


of the bone in the upper central incisor re- 
gion presents wide variation (Fig. 6). In 
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some cases, there is no evidence of an in- 
cisor foramen; in others, the latter may be 
only faintly visible. When present, this 
foramen may be of oval or rounded con- 
tour, small or large, and the osseous 
structure about same of varying density. 
With formation of the cyst, a circum- 
scribed area of decalcification results, which 
increases in its size as the cyst grows. Naso- 
palatine duct cysts are usually symmetri- 
cally situated in relationship to the mid-line 
of the upper incisor area, but may also be 
unilateral. In the latter instance, a routine 
lingual study, radiographically, of the in- 
cisor region may give a false impression of 
the cyst being bilateral. This is evidently 
due to the anatomic character of the region, 
the vault and curve of the dental arch 
causing difficulty in the proper projection 
of the image. The routine radiographic 
study may also mislead the observer as to 
the involvement of the apices of the ad- 
jacent incisor teeth by the cyst. This limi- 
tation of the radiographic interpretation 
can be overcome by careful studies of the 
region by both lingual and occlusal views, 
and especially, by stereoscopic studies. 
The latter should be done with the occlusal 
projections, thus obtaining the three di- 
mension relationship of the area. Such 
stereoscopic examinations are seldom made 
by the roentgenologist, but, because of the 
valuable information obtained, should not 
be omitted. To obtain good stereoscopic 
radiographs, the patient’s head must be 
properly immobilized, employing the tech- 
nic of demarcating the occlusal film con- 
tainers for placement by outlining the bite 
contour of the incisor teeth thereon, or by 
placing the occlusal films in a slide holder 
which is held in position by the closed 
mouth during the exposures. Viewing of 
these stereoscopic radiographs is possible 
directly through the small dental stereo- 
scope (Fig. 7), or by enlarging the films and 
using the regular roentgenologist’s stereo- 
scope (Figs. 8 and 9). Nasopalatine duct 
cysts are usually above and posterior to the 
apices of the incisor teeth, and stereoscopic 
studies will therefore differentiate them 
from root cysts. A similar differential 
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diagnosis from aberrant paranasal sinuses 
can also be made. The roentgenologist’s 
report of the relationship of such cysts to 


a dull pressure sensation. 
study of the upper incisor region revealed a 
sharply circumscribed area of decalcifica- 


A radiographic 





Fig. 8. Occlusal stereoscopic studies, showing nasopalatine duct cyst and 
root canal filling of adjacent incisors. 


the apices of the incisor teeth is of much im- 
portance to the oral or dental surgeon, and 
is well worth the additional technical work 
in obtaining the stereoscopic radiographs. 


TREATMENT 


Surgical removal and curettement of the 
area of the cyst is indicated when repeated 
swellings of the papilla palatina have oc- 
curred, or, when there is a history of neural- 
gic pains radiating along the roof of the 
mouth or nose, or to the orbital regions. 
Conservative treatment may be attempted 
in cases in which the symptoms have not 
been severe; when such treatment is insti- 
tuted, repeated radiographic studies should 
be made at various intervals to determine 
any expansion of the cyst. If the latter is 
observed to grow larger, even if the symp- 
toms are not severe, surgery is advisable. 
Removal of the upper incisor teeth in the 
involved area is rarely, if ever, necessary 
since nasopalatine duct cysts are not of 
dental origin. When, upon expansion, the 
cyst affects the roots of the adjacent incisor 
teeth and causes erosion of the same, 
apicoectomy can be done. In the absence 
of symptoms, or of any increase in size of 
the area of decalcification caused by the 
cyst, surgery is not indicated. 


CASE REPORTS 
Case 1. Female, aged 23 years, gave a 
history of recurrent swelling in the region 
of the papilla palatina, without pain but with 


tion about the incisor foramen, which did 
not involve the apices of the incisor teeth 
(Fig. 10). Operation disclosed a cyst con- 
taining a brownish, viscid fluid. A patho- 
logic examination revealed a cyst with thin 
walls of fibrous tissue and a lining of 
squamous epithelium; the findings were 
significant ot a nasopalatine duct cyst. Re- 
covery was uneventful, and subsequent 
radiographic studies showed bone filling of 
the affected area. 

Case 2. Female, aged 23 years, gave a 
history of tumefaction in the region of the 
papilla palatina, and neuralgic pains radiat- 
ing along the nasal floor and sides of the 
nose. A radiographic examination re- 
vealed a rather large rarefied area at the in- 
cisor foramen, which did not encroach upon 
the apices of the adjacent incisor teeth, al- 
though a lingual study gave such an im- 
pression (Fig. 11). Operative and patho- 
logic findings disclosed a nasopalatine duct 
cyst, the walls ot which contained epithelial 
cell rests and some mucous glands. 

Case 3. Male, aged 30 years, gave a his- 
tory of repeated swellings and tenderness in 
the region of the papilla, and neuralgic 
pains radiating from the roof of the mouth 
to the frontal sinus region. A radiographic 
study revealed an area of decalcification in 
the incisor foramen region, which did not 
involve the apices of the adjacent incisor 
teeth (Fig. 12). The cyst proved to be of 
nasopalatine duct origin. 

Case 4. Male, aged 31 years, gave a his- 
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Fig. 9. Enlargements of occlusal stereoscopic radiographs for viewing with regular stereoscope. 





Fig. 10. 


Fig. 11. 


tory of a sensation of fullness and dull pains 
in the upper incisor region and nasal floor; 
slight tenderness could be elicited upon 
pressure over the upper lip. A routine lin- 
gual radiographic examination revealed a 
large area of decalcification in the upper in- 
cisor region, which appeared to involve the 
apices of the central and lateral incisor 
teeth (Fig. 13). Further studies, however, 
showed this cystic area to be posterior 
and above these apices, and to extend 
mainly along the right side, although the 
lingual study also gave the impression of a 
marked left side involvement. In view of 
these findings, and as the incisor teeth were 
vital, it was not necessary to do an apico- 
ectomy in the operative procedure. A 
pathologic study proved the cyst to be of 
nasopalatine duct origin. 


CONCLUSIONS 


The roentgenologist should consider the 


Fig. 12. Fig. 13. 


possibility of the presence of a nasopalatine 
duct cyst whenever he observes an area of 
decalcification in the region of the incisor 
foramen. He should not rely upon the rou- 
tine lingual study of the upper incisor teeth 
in such cases, but make special occlusal and 
stereoscopic examinations to properly diag- 
nose the case, and also to determine the re- 
lationship of the apices of the adjacent in- 
cisor teeth to the cystic area. The error of 
diagnosing a small cyst as an enlarged in- 
cisor foramen should be avoided; when in 
doubt, subsequent follow-up radiographic 
studies may show enlargement of the area 
of decalcification and prove it to be a cyst. 
Nasopalatine duct cysts are not as rare as 
formerly thought, and it is advisable to in- 
terpret cystic areas in the region of the in- 
cisor foramen which have no connection 
with the apices of the incisor teeth, as naso- 
palatine duct cysts. However, in cases in 
which these cysts have enlarged to such ex- 
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tent as to encroach upon these apices, the 
differential diagnosis betweensuch cysts and 
root or dentigerous cysts may not be possible 
fromthe radiographs alone; the history of the 
case may be of some aid, if repeated swell- 
ing in the region of the papilla palatina had 
occurred. A thorough radiographic study 
of cases presenting an area of decalcifica- 
tion in the region of the incisor foramen 
will be of great aid to the oral surgeon; it 
will also often prevent the extraction of 
vital and normal incisor teeth by the dental 
surgeon, due to the erroneous interpreta- 
tion of root abscess in the routine lingual 
study. 
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In concluding, I wish to express my 
gratitude to my colleague, Dr. Joseph 
Schroff, Associate Professor of Oral Path- 
ology, Columbia University, for his in- 
valuable aid in our studies of this subject. 
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SOME LAWSUITS | HAVE MET AND SOME OF THE LESSONS TO 
BE LEARNED FROM THEM! 


(Sixth Installment) 


By I. S. TROSTLER, M.D., F.A.C.R., F.A.C.P., Chicago 


THE EARLIEST MEDICAL MALPRACTICE SUITS 


HILE we are on the subject of 
WAY mecica malpractice suits, it may 

be worth while as well as instruc- 
tive to know something concerning the 
earliest malpractice suits about which we 
have information. 

The earliest medical malpractice suit 
that a search made for the writer several 
years ago revealed,? was that of Slater vs. 
Baker and Stapleton (C.B., 2 Wilson’s Re- 
ports, 359, Michaelmas Term, 8 Geo. 3, 
1767). This suit occurred in England as 
the result of the treatment of a fracture of 
the tibia and fibula in the leg of the plain- 
tiff, in which Baker, a surgeon, and Staple- 
ton, an apothecary, were the co-defendants. 
The trial was held before Lord Chief Justice 
Wilmot and a verdict with damages in the 
amount of five hundred pounds was given 
the plaintiff. 

Prior to 1767, there was apparently some 
difference of opinion or question regarding 
the existence of a cause for action for dam- 
ages against a surgeon for improper treat- 
ment. Tracing the law back, before that 
date, it is found that such action must have 
been brought either as trespass (trespass vi 
et armis) or as assault, which is, of course, a 
criminal charge. In 1580, there is an indi- 
cation of a court decision, pointing toward 
pecuniary damages being assessed, in the 
case of Mulgrave vs. Ogden (2 Croke Eliza- 
beth 219), in which the general rule is laid 
down that in all cases in which a damage 
accrues to another by reason of the negli- 
gence, ignorance, or misbehavior of a per- 
son in the duty of his trade or calling, an 





1 The Editor desires to state that much of the matter 
herein has to be printed in form as received, without 
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Bar, for invaluable services. 


action in the case will lie; ‘‘as if a farrier 
killed my horse by bad medicine or refused 
to shoe him or cut him in the shoeing.”’ 

The first medical malpractice suit in 
America found by the attorney who 
searched the records and literature for me, 
is Cross vs. Guthery (2 Root 90, 1 Am. Dec. 
61, Feb. term, A.D. 1794, Toland County, 
Connecticut). This was a suit started in 
October, 1791, against a surgeon for dam- 
ages, alleging that the said defendant had 
unskillfully operated on the plaintiff's wife 
and that a cause for action for damages was 
properly laid in the declaration, notwith- 
standing the fact that the patient died fol- 
lowing the operation. 

The defendant pleaded that shortly after 
the filing of this suit, the plaintiff and 
the defendant mutually agreed to off-set 
the claim for personal damages against the 
doctor’s bill and the defendant discharged 
the plaintiff from the payment of the bill 
and that the said plaintiff had accepted the 
same in full satisfaction of the damages for 
the injury complained of in the present 
declaration. The jury found that it was 
not agreed as the defendant had alleged, 
and gave the plaintiff a verdict for forty 
pounds damages and his costs. 

The defendant then moved in arrest of 
judgment that the declaration and matters 
therein contained were insufficient to ren- 
der a judgment upon, for the reason that 
the offense charged appeared to be a felony 
and that, by the laws of England, the pri- 
vate property was merged in the public 
offense. The Court decided that the de- 
claration was sufficient and that the judg- 
ment should stand. 

Here, in this very early case, is shown an 
example of the inadvisability of acknowl- 
edging that an error has occurred. By 
agreeing to off-set his bill for services 
against the damages done the plaintiff, the 


158 








° TROSTLER: SOME 
defendant surgeon practically acknowl- 
edged the truth and justice of the plain- 
tiff's claim. That was over one hundred 
and forty years ago, and it is just as im- 
portant to-day as it ever was. I have re- 
peatedly tried to impress upon physicians 
that they must never acknowledge having 
committed error. Lying or misrepresenta- 
tion are not necessary, but evasion or in- 
direct replies can be made, when direct 
questions are asked. Again I say, do not 
admit that a mistake has been made. Silence 
is golden, here probably more than in any 
other situation connected with our work. 

The next recorded medical malpractice 
suit was in England, entitled Sears vs. 
Prentice (S East’s Reports 347, April 27, 
1807), and was an action brought by a 
shoemaker against a surgeon for negli- 
gently, ignorantly, and unskillfully reduc- 
ing a dislocated elbow and fractured arm 
of the plaintiff. The trial court rendered a 
verdict for the defendant, by the direction 
of the judge. In a motion for a new trial 
before the same judge, the attorneys for the 
plaintiff insisted that there was evidence 
before the jury of the unskillful treatment 
of the plaintiff by the defendant; but the 
court said that unless negligence was 
proved, it could not examine into the want 
of skill, and the evidence, as stated, did not 
substantiate the charge of negligence 
though it did prove the want of skill. The 
court referred to the previously mentioned 
case of Slater vs. Baker (2 Wilson’s Reports, 
359, 1767), to show that an action lay 
against a surgeon for ignorance and un- 
skillfulness in his profession, and to the 
Mulgrave vs. Ogden case (2 Croke Eliza- 
beth 219, 1580), in which the general rule 
is laid down in all cases in which a damage 
accrues to another by the negligence, ignor- 
ance, or misbehavior of a person in the duty 
of his calling or trade. 

On appeal of this case, the higher court 
stated that an action would lie against the 
surgeon for gross ignorance and want of 
skill in his profession, as well as for negli- 
gence and carelessness to the detriment of 
the patient; but if the evidence be of negli- 
gence only, which was properly left to 
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the jury and negatived by them, the 
court would not grant a new trial because 
the jury was directed that want of skill 
alone would not sustain the action. 

Here we find the first opinion and decis- 
ion that ‘‘want of skiil alone would not sus- 
tain an action,”’ and here is also one of the 
examples of what makes the law and how 
and why adjudications are made, as de- 
scribed in the first part of the first install- 
ment of this series. These were decided 
according to the precedents established in 
1767, and that first one by a more or less 
hazy case tried in 1580. Malpractice suits 
hinging upon these particular points are 
decided nowadays upon these very points, 
practically as they were laid down nearly 
two hundred years ago, and based upon a 
case, partially analogous, which was tried 
nearly four hundred years ago, and they are 
rightly decided upon these particular points. 


RES ADJUDICATA AND LIMITATION EXPIRED 


A very good friend of the writer in an 
eastern State, wrote in what appeared upon 
the surface to be panicky alarm, that a 
patient whom he had treated for a thyro- 
toxicosis and whom he had had to sue for 
his fee (and had secured a judgment which 
had been paid), had threatened to sue him 
for malpractice. 

He gave me the dates of the application 
of his treatment and I was glad to be able 
to write him as follows: 

“My Dear H .. : Yours of recent date 
to hand and I hasten to reply that you have 
no cause to worry about that threatened 
malpractice suit. 

‘There are two good and sufficient rea- 
sons why that suit should be thrown out of 
court, and I very seriously doubt if any re- 
liable attorney would even consider filing 
suit, if he knew these reasons. 

‘These reasons are, first: The doctrine 
of res adjudicata will not permit of a suit in 
malpractice to be brought. An explana- 
tion of this doctrine of res adjudicata— 
which means, ‘the thing has been adjudi- 
cated’—may be worth while. As applied 
to the medical profession, when a physician 
has brought suit against a patient for his 
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fees and a defense or counter-claim of mal- 
practice is filed by the patient and defend- 
ant has contested the case, if now the plain- 
tiff physician secures a judgment, the pa- 
tient may not bring suit against the physi- 
cian for that same case. 

“This is based upon the theory and a 
considerable number of decisions, that all 
questions pertaining to the manner or 
character of practice have been adjudicated 
at the time of the trial for the physician’s 
fee for his services, and consequently can- 
not be again opened between the parties to 
the previous suit. In some States the 
question of malpractice need not even be 
mentioned or considered during the suit or 
trial for the physician’s fee; but the doc- 
trine of res adjudicata holds just the same. 

‘‘The second reason why your threatened 
suit will not ‘hold water’ is that the limita- 
tion for the filing of such a suit has expired. 
That is, so long a period of time has 
elapsed since the date of your last treat- 
ment of this patient, that the period fixed 
by the statute of limitations in your State 
has passed when suit for malpractice may 
be begun. 

“You, of course, know that these stat- 
utes of limitation, while limiting the time 
in which suits may be brought or started, 
do not of themselves confer any right of 
action. They are based upon the general 
experience and assumption that real or 
valid claims are not allowed to remain neg- 
lected and not properly attended to. It is 
true that suits begun after the lapse of the 
limit are not rare: most of these are what 
we term ‘nuisance actions’ and are seldom 
pressed for trial. I had one such brought 
against me, which, after having been post- 
poned several times by the plaintiff, was 
thrown out of court because of the plead- 
ings of my attorneys that the limitation had 
expired. 

‘““Now as to how best to dispose of this 
threat. I would advise you to have your 
former patient—the one who is threatening 
to sue you-—see you or your attorney, 
and at that time inform him (or her) of the 
foregoing and suggest that he (or she) see 
his lawyer about it.”’ 
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My friend did exactly as I advised, and 
no suit was filed. When I next saw him he 
bought me a dinner and laughed at his 
fears. 


A BREACH OF CONTRACT CASE 


Several years ago, one of the well known 
and old-time roentgenologists wrote me as 
follows: 

‘Dear Tros: It appears that I am in a 
little trouble and need some of your, al- 
ways so freely given, advice. 

“T treated the wife of a very keen attor- 
ney, with what I thought to be quite satis- 
factory results. She had an inoperable 
uterine carcinoma, and while she did have 
a slight second degree dermatitis, which 
healed completely in about three weeks, I 
felt and now feel that they should be grate- 
ful and well satisfied. 

‘Nothing whatever was said about my 
fee until about six months after the com- 
pletion of the treatment, at which time I 
sent them a bill for $300. I did not hear 
from them for about a year, but let it ride, 
as the lawyer was apparently quite well to 
do and bore a high reputation among his 
neighbors and associates. After a year, I 
sent him another bill but again received no 
response, and I again let the matter ride. 
A few months ago, thinking that it was 
about time I was paid, I wrote asking for 
payment and after waiting for a couple of 
months, wrote again, this time demanding 
settlement. 

“Yesterday I received notice that suit 
had been filed against me by my patient, 
the attorney’s wife, claiming damages in 
the amount of $20,000. It is just a little 
more than three years since I completed my 
treatment. The statute of limitations is 
two years in this State for what you law 
fellows call torts, and I am sure that this 
lawyer knows that as well as anyone, so 
that it is probable that they will prosecute 
their suit for breach of contract. 

‘Write me what you think of this, and 
oblige.”’ 

I replied: ‘‘. . . I do not think that you 
need lose much sleep about the suit filed 
against you by that lawyer’s wife. It was 














TROSTLER: 


almost certainly started as a nuisance suit, 
with the idea and purpose of getting rid of 
your account. 

“Suits of this sort have but little chance 
nowadays, because every one concerned 
knows that they are merely based upon an 
effort to evade the statute of limitations for 
torts. 

“In the language of some one (a lawyer, 
of course), the law abhors a subterfuge. 
Attempts to accomplish by covert and in- 
direct means, what cannot be accomplished 
or secured by direct or straight means, 
practically always meets with opposition 
from the courts, and justly so. The courts 
know and recognize that such a suit, filed 
far too late, must of itself have no real 
merit, or it would have been filed and com- 
menced in time and before the lapse of the 
limitation of the statute. If this woman 
had been really damaged, that damage 
would have been manifest more than a year 
ago, and the judges sitting in our courts 
know that. 

“A contract is pretty clearly defined by 
the law. The law also clearly describes the 
duties entailed and the limits of a contract 
of this kind. Because of that, charges of 
this kind and cases of this character are al- 
most certain to be defeated. Courts all 
over this country hold that such a suit is 
and must be held to be an action in tort, no 
matter how the plaintiff or her attorney 
may prefer to designate it. 

‘That is the way I understand the situa- 
tion, and I am sure that your attorney will 
agree that I am correct. With your good 
fighting insurance back of you, I am sure 
that you need not give that suit a moment’s 
thought. I would, however, immediately 
file a counter-claim for the full amount of 
your fee, if your attorney will permit.” 

This case was set for trial several times, 
and each time the attorney for the plain- 
tiff asked for continuances. At the fourth 
such request for a continuance, the attor- 
ney for the defendant objected and the 
judge directed that the trial proceed. Just 
before the case was called, the plaintiff's 
attorney offered to settle for a receipted 
bill, which defendant refused. Settlement 
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was arranged by plaintiff paying three- 
fourths of defendant physician’s fee. 

The foregoing is an example of what we 
call a ‘‘nuisance suit,’’ started when plain- 
tiff knew he could not win, but thought 
that he might be able to evade payment. 
I am connected with such a case at the 
present time, having examined a patient 
whose parents are suing a physician who 
did as good a job as anyone possibly could, 
but who wants to be paid for his services. 

I am sure that if we were more prompt in 
collecting our fees, we would have fewer 
suits of this sort, and much less of the grief 
that these nuisance suits cause us. 


RELEASE (AUTHOR’S NEW FORM) 


A confrére in a nearby State recently 
wrote me: “I have been threatened by a 
lawyer with suit for malpractice. I sup- 
pose you are told that more often than you 
care to hear it; but my case is different. 

“The woman patient, whose lawyer is 
threatening to sue me, signed a statement 
releasing me from any injurious effect of 
my treatment before I began to treat her. 
She did get a burn which had to be dis- 
sected off and skin grafted over the area 
before it would heal. 

“The last time she was treated by me 
was exactly seventeen months ago. Her 
lawyer informs me that the release signed 
by her is absolutely worthless and unless I 
make arrangements to settle with her soon, 
he will file suit. ‘‘Please advise me at your 
earliest convenience.” 

I wrote: ‘Replying to yours, will say 
that while your idea that your case is differ- 
ent may fit in with one phase of the matter, 
it is not so very different, because you are 
not protected by the release you have, unless 
it is worded differently from any of the ordti- 
nary forms that I know about or are in com- 
mon use. 

“Under ordinary conditions, a release 
from a patient, signed before operation or 
treatment, is considered to be against pub- 
lic policy. A release is a form of contract 
and it is against public policy to allow con- 
tracts to be entered into which relieve 
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liability for injuries fo be done or liable to be 
done due to negligence or recklessness. 

“In a New York Supreme Court decision 
(24 N. Y. Supp., 196), it was stated that 
‘the principle is that parties cannot con- 
tract that they themselves may, with im- 
punity be guilty of wilful misconduct or of 
that degree of recklessness which is its 
equivalent.’ 

“There is a form of release which I first 
recommended in 1932, and which I have 
used and recommended since that time, 
which I have been informed by some pretty 
good lawyers will hold water. 

‘‘My release is based upon a request and 
authorization by the patient for me to de- 
part from usual and customary methods 
and directing me to use unusual and un- 
customary methods in the treatment of the 
patient signing the release. 

“It is well known that we must apply 
and use usual and customary methods in 
the practice of medicine, and that if, as, or 
when we depart from the usual and custo- 
mary methods and any harm or injury re- 
sults from such departure, we are liable for 
damages. 

“Believing that there should be some 
way whereby we would be able to be re- 
leased from a responsibility which the pa- 
tients should assume, I drew the following 
form, and, as above stated, several pretty 
good lawyers say that it will stand law. 
The form is as follows: 

“Realizing and believing that I am 
afflicted with an illness which, if treated by 
the usual and customary methods, will 
almost surely destroy my life, I hereby re- 
quest, authorize, order, and direct Dr. I. 5. 
Trostler to use such unusual, uncustomary, 
and extreme methods in the treatment of 
my illness as he may deem advisable or 
necessary. 

‘“In consideration of the foregoing, I 
hereby agree to hold the aforenamed Dr. 
I. S. Trostler free, blameless, and innocent 
of any injury or damage which might come 
to me, as the direct, indirect, mediate, im- 
mediate, or remote result or sequel of such 
treatment by unusual, uncustomary, or ex- 
treme methods. 
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193.. in the city of Chicago, County of 
Cook and State of Illinois. 
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The above is signed with the consent 
and knowledge of the undersigned........ 
of the signer. 


“The second signature is for the wife or 
husband, as the case may be, and consti- 
tutes additional protection. 

“You will note that the wording re- 
quests, authorizes, and directs, etc. If, now, 
I failed to do as authorized, requested, and 
directed, I would still be innocent of mal- 
practice, because the matter is left to 
whether I ‘deem advisable or necessary.’ 

“But getting back to your threatened 
lawsuit. Having no insurance against mal- 
practice suits, I advise you to get out as 
cheaply as you can—either by fighting the 
case or settling before a suit is started. If 
you can settle, you had better pay a lawyer 
to draw up a release, or, if you want it, I 
can send you a release if you give me the 
names of the patient and her husband and 
the particulars as to what is claimed by 
them.” 

This Doctor settled the matter for $500, 
which was much less than he could have 
fought it for. The claimant’s lawyer drew 
up the release, which was submitted to me, 
and found adequate and satisfactory. 

I take considerable pride in having de- 
vised the release form above given, because 
releases have been a bugbear of the roent- 
gen therapist. In our enthusiasm and 
anxiety to produce results in some of the 
apparently incurable conditions, we have 
most of us used dosage that we knew was 
excessive, often telling the patients that 
this was necessary and warning them that 
there is or will be some risk; but in reality, 
we have been the ones who took the risk. With 
my release form, I feel that we may rest 
somewhat easier. I will, at least until it 
has been decided useless and of no legal 
force. 
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HE WANTED TO READ A BOOK WHILE TESTI- 
FYING: WHAT TO DO AND WHY 


Recently a friend wrote me: ‘While on 
the witness stand yesterday as an expert 
witness, I wanted and tried to read an ex- 
tract from Cotton’s ‘Dislocations and Joint 
Fractures,’ but was stopped by the objec- 
tions of the plaintiff’s attorneys. 

‘My reason for reading the abstract 
from the book was merely to verify a state- 
ment that I had made during my direct ex- 
amination, which had been sneered at by 
the attorney for the other side, during my 
cross-examination, and in re-direct ex- 
amination I wanted to prove by this emi- 
nent authority that my statement was 
correct. 

“The judge ruled that the objection was 
‘sustained,’ and the attorney for whom I 
was testifying did not ask that an excep- 
tion be noted against the judge’s decision. 
I was never so squelched in my life. The 
attorney for whom I was testifying is an 
up-and-doing fellow and I had a pretty 
high opinion of his ability as a trial lawyer 
until this incident. I was indeed very much 
surprised. What should I have done? 
You have had a lot of experience and may 
have come upon this same thing in your 
time. Let me hear when you can.” 

My reply was: ‘You need not have been 
at all surprised at the conduct of your legal 
friend, in not asking for an exception to be 
noted, ve the reading of your book. I 
would say, ‘currente calamo’ that he knew the 
objecting lawyer was right and the point in 
the objection was so well backed up by 
precedent and by authorities so numerous, 
that an exception was a worthless effort, 
and would merely clutter the record of the 
case with useless words. 

“As regards your objection to being 
‘sneered at’ by the attorney on the other 
side during cross-examination, permit me 
to say that there should be no other side to 
you as a witness—though I will admit that 
there really is to all of us—and that you 
will have to get used to that sort of treat- 
ment if you expect to appear as an expert 
witness. You will have to develop a hide 
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as thick as that of a rhinoceros and to learn 
to grin and bear abuse much of the time, on 
cross-examination. 

‘““‘However, if and when such abuse be- 
comes so severe as to be unbearable, and 
the attorneys on the side of the case for 
which you are appearing do not make an 
effort to protect you, you may call upon the 
court for protection. But you should real- 
ize that as a rule that is a very unwise pro- 
cedure, because it places you in the posi- 
tion of being ‘unable to take it,’ in that the 
offending attorney has penetrated your re- 
serve and is liable to encourage him to a 
further like attack upon you, rather than 
to discourage or reduce the severity of his 
attack. Personally, I have found when 
such a procedure is started against me, an 
amused smile and slow thoughtful answers, 
carefully worded, and always delivered as 
though I was absolutely sure of my ground, 
goes farther to end such treatment and dis- 
arm such irritative conduct quicker, and 
goes farther with the jury (and it is the jury 
that the other fellow 1s trying to influence). If 
now you are not or do not appear to be up- 
set by the innuendoes and sneering, in- 
sinuating, slurring, belittling mannerisms, 
the attorney who is using them on you will 
be the first to note how they affect you, and 
will govern himself according to that effect. 

“Getting back to the reading from the 
medical book, it is practically a universally 
accepted rule, that the ‘contents of scien- 
tific books cannot be read to a jury for the 
purpose of establishing facts or the estab- 
lishing of the deductions stated in them,’ 
according to the New York Appellate 
Court, in Egan vs. Dry Dock & B. R. R. 
(12 App. Div., 556). 

“The reasons for excluding books are 
‘because of the unsettled condition of the 
science; because the language employed is 
technical and, therefore, not within the 
understanding of men of ordinary experi- 
ence; because of the difficulty of determin- 
ing what books are or are not of good 
authority; because such books are written 
without the sanction of an oath and the 
authors are not liable to cross-examination, 
and lastly because such books are but hear- 
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say evidence about which living witnesses 
could be called to testify,’ according to Sec- 
tion 1127 Corpus Juris, 1923. 

“As to what you should have done—I 
would say that you should have done 
nothing, and worked as hard as possible at it. 
As a witness, your business and duty is to 
answer questions and that only. Any and 
all other matters except the answering of 
questions put to you, should and will be 
attended to by the attorneys. 

“In my paper, “The Medical Expert 
Witness’ in Rap1ioLocy for October, 1931, 
I said, and I still believe that, ‘Expert wit- 
nesses should not appear to take sides in 
the trials in which they testify. Their only 
duty is and should be to give their opinion 
when asked for it and to answer the ques- 
tions which they are asked. Any appear- 
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ance of advocacy or tendency to champion 
the cause of either side or to become con- 
troversial will lead any open-minded and 
fair jury to immediately conclude that the 
witness is taking sides, and his testimony 
will at once be discounted, and the credence 
originally given it be markedly lowered or 
even rendered worthless. We have seen 
witnesses so anxiously trying to create 
favorable sympathy for the side for which 
they were appearing that they were almost 
as bad as the ‘Alibi Ike’ who was ready to 
swear that he was at a lodge meeting when 
he was playing poker.’ 

“Trusting that I have answered your 
questions, so as to clear up the points in 
doubt,”’ etc. 


(To be continued) 
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amination of the skeleton has been 

strongly suggested by recent studies 
on the influence of endocrine disorders on 
the metabolism of bone. The biochemist 
with his laboratory methods including ail 
available chemical and metabolic tests, the 
clinician with a careful study of the case 
history and clinical methods, the radiologist 
with a thorough examination of the skele- 
ton (in addition to the local region in ques- 
tion) must work together to arrive at a 
diagnosis as early as possible. The time 
may not be far distant when an x-ray 
examination of the skeleton will be as 
much a matter of routine in all affections 
of the endocrine system as the determina- 
tion of the basal metabolic rate. This wiil 
apply to the adult and the growing organ- 
ism. For the latter, the study of the ap- 
pearance of the epiphysial centers and of 
their fusion with the diaphysis is, already 
at the present time, an important point of 
diagnosis. If we recognize the fact that 
bone is not an inert mass but takes part in 
all vital processes of the body, we must con- 
sider the skeleton as an organ which is re- 
sponsive to physiological and pathological 
changes. Seen in this new light, x-ray 
examination of the skeleton gains new 
significance. If we see in the skeleton the 
calcium storehouse of the body, we can 
easily understand that it may be attacked 
in all endocrine and metabolic disorders 
in which we have a disturbance of Ca 
metabolism. 

The close connection between the para- 
thyroids and calcium and_ phosphorus 
metabolism has been supported by the 
clinical finding of parathyroid tumors in 
cases of osteitis fibrosa cystica, by experi- 
mental production of similar bone changes 


T= importance of an early x-ray ex- 
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by injection of parathyroid hormone, and 
by correction of the skeletal symptoms 
after removal of the parathyroids (Ballin). 
But the endocrinologist and the radiologist 
should never forget that in addition to the 
outstanding local skeletal changes in the 
form of cysts, fractures, and reactive de- 
formities we nearly always have a general 
osteoporosis as an expression of the syste- 
mic affection. Sometimes, as Dresser and 
Ballin have shown, general decalcification 
is the only symptom of bony involvement 
in cases of parathyroid tumors. 

However, it is not as well known that in 
other endocrine and metabolic disorders we 
have a general osteoporosis as one of the 
most important clinical and diagnostic 
signs of the disease. A great percentage of 
cases of basophile adenoma of the pituitary 
gland show general decalcification of the 
skeleton (Cushing, Rutishauser, Ballin). 
Askanazy (quoted from Rutishauser) gives 
the disease the name ‘‘osteoporotic adipos- 
ity.” 

A number of observers have reported a 
pronounced generalized and homogeneous 
decalcification of the skeleton in hyper- 
thyroidism (Kummer, Golden and Abbott). 
Dunlap and Moore state that it affects ail 
bones, but, when of moderate or slight de- 
gree, it is most readily discerned in the 
spongy bones and those with superficial 
coverings, especially skull and ribs, the lat- 
ter sometimes showing multiple fractures. 
According to these authors, the degree of 
decalcification is in direct ratio to severity 
and duration of the hyperthyroidism. 

The relations of the suprarenal glands 
and the pancreas to Ca metabolism are 
not clear. The literature shows much dis- 
crepancy. Wilder reports cases with path- 
ology of the suprarenals or pancreas which 
showed general osteoporosis. Golden and 
Abbott came to the conclusion that al- 
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though adrenal secretion either directly or 
indirectly influences Ca metabolism, and 
although the adrenals may be indirectly in- 
volved in a pluriglandular imbalance in cer- 
tain cases of osteomalacia, the evidence 
does not seem to justify the assumption 
that decalcification of the bones results di- 
rectly from adrenal disease or dysfunction. 
In regard to the pancreas in cases of dia- 
betes with osteoporosis, Golden and Abbott 
raise the question as to how much of the de- 
calcification may be of endocrine and how 
much of nutritional origin. According to 
these authors, evidence is lacking that 
skeletal decalcification in diabetic adults 
can be attributed directly to the disease. 
Ballin finds a connection between early 
surgical menopause and general osteo- 
porosis. 

Another group of diseases associated 
with general and pronounced demineraliza- 
tion of the skeleton comprises affections due 
to faulty or insufficient nutrition. To this 
group belong the hunger-osteopathies, af- 
fections produced by a diet deficient in cal- 
cium, phosphorus, or vitamin C or D 
(Beck), such as scurvy, rickets, and osteo- 
malacia, cases with fistulae of the biliary 
tract or the pancreas (W. Miiller). Also 
severe dyspepsias in children, as celiac dis- 
ease and idiopathic steatorrhea (Camp), 
may be listed. The marked decalcification 
of the skeleton in renal rickets is probably 
produced by an imbalance of calcium and 
phosphorus in the blood (Vogt). 

Difficult to classify is senile atrophy. It 
can be regarded as a physiological process 
perhaps related to changes in the endocrine 
system (Cohnheim, quoted from Beck) or 
as a nutritional disturbance (von Reck- 
linghausen, quoted from Beck). 

Finally we may mention general osteo- 
porosis of the skeleton due to congenital 
hypoplasia of the mesenchyme, often 
hereditary--a disease called osteopsathy- 
rosis or fragilitas ossium. 

From this list of affections associated 
with general osteoporosis we may omit all 
those diseases in which decalcification is 
brought about by replacement of bone 
structure by pathologic tissue, as in bony 
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metastasis and myeloma or in certain dis- 
eases of the reticulo-endothelial system, as 
Schiiller-Christian’s syndrome or morbus 
Gaucher. 

Discussing the causes of local atrophy we 
may restrict ourselves to those osteoporotic 
processes which we find at a distance from 
the local focus, separated from it by a joint 
or joints (Friedl and Schinz). 

Here we may mention primarily all types 
of infections of bones, joints, and soft parts, 
especially tuberculosis, gonorrheal and 
septic arthritis, rheumatic polyarthritis, and 
deep-seated affections of the soft parts, 
then osteoporosis following combustions 
and congelations (Hitschmann and Wach- 
tel), acute traumatic bone atrophy (Su- 
deck’s atrophy), decalcification in neuro- 
paralytic and neurotrophic disturbances as 
in Charcot joints, atrophy due to disuse (in- 
activity), finally atrophy due to pressure as 
in erosion of bone by aneurysm or in hydro- 
cephalus. 

In giving these causes we must keep in 
mind that we deal only with clinical pic- 
tures, not with sharply defined etiologic or 
pathologic types. It must be well under- 
stood that the causes of atrophy, for in- 
stance, after a fracture, are very complex. 
The osteoporosis may be due to neuro- 
trophic and circulatory disturbances or in- 
activity. There is a voluminous literature 
dealing with the primary cause of osteo- 
porosis. But from the x-ray point of view 
this question is irrelevant and will not be 
discussed in this paper. 

Far more important for the radiologist is 
the pathologic picture. If we keep in mind 
that in normal bone in vivo, an equilibrium 
exists between appositional and resorptive 
processes we can easily understand that 
there are different processes leading to re- 
duction of the bony substances: (1) de- 
creased apposition; (2) increased resorp- 
tion; (3) a combination of the two. All 
three processes may occur in different 
cases. Senile osteoporosis may be named 
as an example of No. 1, acute (Sudeck’s) 
atrophy as an example of Nos. 2 or 3. 

But while we know that in normal bone 
the formation and resorption of osseous 
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substance is produced by activity of cells, 
osteoblasts, and osteoclasts, the mechanism 
of decalcification in pathologic osteoporosis 
is still a disputed question. Quite a num- 
ber of authors believe that there is a real 
halisteresis, that is, a process in which the 
lime salts are dissolved, while the matrix is 
left intact; as though “‘one treats a piece of 
bone with hydrochloric acid so that the 
organic matrix of the bone remains as a 
flexible, fibrous mass’’ (Beck). Such ex- 
perienced observers as Leriche and Poli- 
card believe (quoted from Key) that this is 
the usual mechanism by which bone is re- 
sorbed. The difficulty is that it is not 
possible with present morphologic methods 
to differentiate between bony matrix which 
has not been calcified and bone which has 
been secondarily decalcified. What one 
author calls undecalcified newly formed 
osteoid tissue (Pommer), the other calls 
substance which is deprived of its calcium 
(halisteretic malacia). 

The greater number of observers to-day 
believe that resorption of bone in patho- 
logical decalcification is brought about by 
cellular resorption through osteoclasts. On 
the external surface of the bone, as well as 
on the trabecule, within the bone, there 
appear microscopic depressions, the so- 
called Howship’s lacune, formed by the 
activity of osteoclasts. The progressive re- 
sorption gradually thins the trabecule of 
the spongious bone and destroys many of 
them; the cortex also becomes thinned and 
spongious-like. The marrow spaces be- 
come dilated. According to some authors, 
bone resorption may also be carried out by 
means of perforating (Volkmann’s) canals 
containing vessels and boring their way 
through the bony substance. 

When the resorption takes place from the 
external subperiosteal surface of the bone 
and the diameter of the bone is decreased 
we call it concentric atrophy. It occurs 
mostly in flat bones (skull, scapula, pelvis). 
If the bone resorption proceeds from the 
medullary cavity, the medullary canal en- 
larges gradually by destruction of the 
spongious part and thinning of the cortex, 
but the external shape of the bone may not 


change greatly. This eccentric atrophy oc- 
curs mostly in long bones. Both forms may 
be combined. 

On direct examination we find that 
atrophic bone is light in weight. It is more 
fragile and can be cut easily. The cortex is 
porous. The trabecule are thinner and less 
numerous than normal (Maliva).” 

A histologic diagnosis, intra vitam, by 
biopsy is not possible, therefore, the x-ray 
method is the only means of diagnosing 
osteoporosis in the patient. If one sees the 
long list of diseases wh ch are associated 
with local or general decalcification, one 
may question the practical importance of 
the radiologic diagnosis. Clinical experi- 
ence has established its significance in a 
great number of cases. Parathyroidism is 
often brought to the knowledge of the 
physician through roentgenograms of the 
thorax which have been taken for other 
reasons. We can say that radiography is 
the most important method in the diagno- 
sis of parathyroidism. The differential di- 
agnosis between dystrophia adiposogeni- 
talis (Froelich’s synd ome) and basophile 
hyperpituitarism (Cushing) is often based 
on roentgenograms, general osteoporosis 
occurring only in the latter disease (Rutis- 
hauser). Pronounced local atrophy, often 
after a more or less trivial injury, explains 
the symptoms of the patient which other- 
wise would be unexplainable. The prog- 
nosis and the success of therapy in rickets, 
scurvy, and osteomalacia are judged largely 
from roentgenograms. These examples 
which every radiologist could supplement 
with many from his own experience may 
illustrate the importance of the method. 

What are the x-ray findings in osteoporo- 
sis? They can be derived from the gross 
and micropathologic picture only under 
certain restrictions which are based on the 
physical and optical qualities of the roent- 
gen rays. 

Bone, chemically speaking, is a substance 
which is composed of water, organic ma- 
terial, and mineral salts, the latter mostly 
2 This rather extensive discussion of the pathology 
of osteoporosis seemed necessary for the understanding 
and justification of our experiments. 
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calcium phosphates, less calcium carbo- 
nate, and small amounts of magnesium 
phosphates and others. According to 
Schinz, the absorption of the x-rays by a 
tissue, in other words, the shadow which a 
tissue casts on the film, is dependent upon: 

(1) The quality of the x-ray beam; 

(2) The character of the atoms which 
compose the tissue. (The absorption 
rises with the fourth power of the 
atomic number, thus an atom of cal- 
cium absorbs forty times as much as 
an atom of oxygen. In bone the rela- 
tively high atomic numbers of phos- 
phorus and magnesium also play a 
role) ; 

(3) The specific weight or physical den- 
sity of the tissue. (If we assume the 
specific weight of soft parts to be that 
of water, the specific weight of bone is 
nine times that of its surroundings.) 

(4) On the thickness (diameter) of the 
tissue. 

From the facts presented we see one limi- 
tation in our method: we will be unable to 
help in deciding whether bone atrophy is 
brought about by halisteresis or by lacunar 
and vascular resorption. 

The analysis of a roentgenogram would 
be much easier if bone structure were not so 
complex. On a cross-section of a long bone 
we see that it is composed of parts of differ- 
ent thickness and physical density, com- 
pact and spongious bone, the latter ar- 
ranged in trabeculze which lie at all possible 
angles to the x-ray beam. From this we 
may assume that the parts of bones which 
produce the pattern of the roentgenogram 
are different in different bones. We know 
from experience that structural pictures of 
the skull (in lateral view) are not at all 
alike. We have seen films in which the 
diploic (spongious) middle layer was very 
well defined and others in which this layer 
was very indistinct. That can easily be ex- 
plained by the relative thickness of the 
different layers. Until now the réle played 
by the two component structures in the 
formation of the pattern on the x-ray film 
has not been determined in the various 
bones or in different parts of the same bone. 
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In observing the spongious structure of the 
head of the femur we have to keep in mind 
that we do not see individual trabeculz, al- 
though they seem so sharply defined in the 
x-ray film, but that we deal with a super- 
imposed picture which is composed of all 
the trabeculz which lie in the plane of the 
x-ray beam. We do not know the role 
played by lamellae which lie parallel or 
nearly parallel to the film. They may take 
part in bringing about the general opacity 
of the picture of the bone which is produced 
to a great extent by the two layers of bone 
cortex. 

Supplied with this knowledge, we may 
come to a better understanding of the value 
and limitations of the x-ray diagnosis of 
osteoporosis. We can easily comprehend 
that the first stages of decalcification can- 
not be diagnosed. Our experiments show 
this quite definitely. As long as bony re- 
sorption is within microscopic dimensions 
it will escape our roentgen eyes. A con- 
siderable number of trabeculae must be de- 
stroyed before it is observed in the summa- 
tion picture. How far decalcification must 
have progressed to come within the limits 
of our diagnostic perceptibility, will be 
shown later. 

The first x-ray sign, in the acute stage, is 
a general increased translucence of the 
bone. The structural appearance is hazy 
and blurred. Within the spongious part we 
see irregular areas of reduced density. The 
trabeculz are no longer sharply defined as 
in the normal, but fade into one another 
(Kienbéck, Sudeck). Later as decalcifica- 
tion progresses, or in primary chronic cases, 
blurring disappears, the bony texture is 
sharp, the trabecule well defined, but their 
meshwork is much wider than normal and 
the individual lamella thinner. At the same 
time the cortex becomes thinner and lamel- 
lar. In extreme cases the cortex may be- 
come very narrow and appear as though 
drawn with a fine pencil; the trabecular 
structure may be almost invisible. The 
bone takes on a glass-like appearance. 

We may find transitions between the first 
and second stage and mixed pictures. The 
appearance of some hypertrophic thickened 
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lamella on places where they have impor- 
tant static functions, may serve as a further 
sign of a chronic case. 


ture. Our own experiments refute this, 
since we obtained the same hazy picture by 
decalcification of macerated bones without 





Fig. 1-A (upper). Roentgenogram of an osteomalacic rib. (Taken 
from ‘‘Handbuch der speziellen pathologischen Anatomie und His- 
tologie,” Berlin, 1929 11, 1, p. 120, Fig. 25.) 

Fig. 1-B (lower). Artificially decalcified rib; amount of calcium 
removed: 54.7 per cent. 


The pathology, which was discussed 
above, furnishes the basis for understand- 
ing the x-ray findings, but some of the 
radiologic signs require special discussion. 
How can the blurred and spotted picture of 
the first stage in contradistinction. to the 
clear-cut appearance of the chronic phase 
be explained? Kienbéck thought that the 
transient impregnation of marrow spaces 
with dissolved lime salts prevented the nor- 
mal contrast within the trabecular mesh- 
work and that local accumulation of these 
lime salts led to the spotted appearance. 
Friedl and Schinz disproved this theory by 
showing that the concentration of the dis- 
solved lime salts is not high enough to pro- 
duce the described effect. According to 
these authors the normal trabecular struc- 
ture of bone acts as a Bucky grid in pre- 
venting to a great extent the deteriorating 
effect of secondary rays coming from soft 
parts outside the bene. With a great part 
of these lamella destroyed, as in acute os- 
teoporosis, scattered rays from soft parts 
are able to bring about blurring of the pic- 


any soft parts. The explanation of the de- 
scribed phenomenon seems to us much 
simpler if we keep in mind that the x-ray 
appearance of spongious bone is a product 
of superimposed structures, not a picture of 
single layers of bony trabecule. In these 
single layers of lamellz we find, side by side, 
all degrees of decalcification, up to com- 
plete disappearance. Thus in the roent- 
genogram which gives us a summation 
effect, we cannot expect a clear-cut struc- 
ture as in the normal. The latest histo- 
logic examination of very acute stages of 
bony atrophy by Rieder also confirms the 
appearance of the affection under the mic- 
roscope. The destructive processes are 
more pronounced in some places than in 
others. 

In chronic cases we do not have par- 
tial and irregular decalcification of the 
trabeculee——-they have either disappeared or 
retain their normal calcium content; some 
are even hypertrophied. This seems to be 
sufficient explanation for the well-defined 
structural picture in this stage. 
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With the increasing importance of the special problem, osteoporosis, we have to 
x-ray method for diagnostic and scientific ask ourselves: 
problems we have to apply the same rules (1)Is every osteoporosis visiblein the film? 





Fig. 2-A (upper). Normal skull cap. Axial and lateral view. 
Fig. 2-B (lower). Same skull cap as shown in Figure 2-A. Partly de- 
calcified; amount of Ca removed: 22.5 per cent. 


to it as to other scientific procedures. We (2) What degree of decalcification must 
have to know the limitations and accuracy be present before we can diagnose it? 

of our method. One of us (E. L.) has dis- (3) Is the amount of decalcification nec- 
cussed the general underlying principles in essary for diagnosis the same in all 


a previous paper (25). Applied to our bones? 
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(4) Is it the same in all parts of a given 


bone? 
(5) How delicate is our method, that is: 
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such a bone or is localized in certain bones 
only, when based on the x-ray findings, are 
on weak foundation; for instance, the state- 





Fig. 2-C. 
amount of Ca removed: 45 per cent. 


between what degrees of decalcifica- 
tion can we differentiate on the film? 

(6) Are there other processes which lead 

to the same or similar pictures as os- 
teoporosis ? 

The clinical and scientific importance of 
these questions is self-evident. If we know 
that certain stages of osteoporosis cannot 
be diagnosed by the roentgenologist, we 
will not be able to exclude the disease in 
question by negative findings. Likewise 
our method would not be suitable for solv- 
ing the question as to when the first changes 
in the bones occur—-in experiments or after 
injury? (This problem is of great interest 
in experiments regarding the cause of os- 
teoporosis.) If the amount of decalcifica- 
tion which is necessary to make it visible 
differs in different bones, we cannot decide 
from the roentgenograms where an osteo- 
porotic disease starts. Hence, such state- 
ments as that a disease begins in such and 


Same skull cap as shown in Figure 2-A. 


Further decalcified; 


ment of Sudeck and others that in most 
cases acute atrophy occurs only in the hands 
and feet. If the amount of decalcification 
which is necessary for the first demonstra- 
tion in the x-ray film is different in different 
parts of the same bone, we cannot state 
that decalcification starts or is localized 
only in the epiphysial ends, while the dia- 
physis remains free. Recently the question 
of the site of bone lesions in experimental 
hyperparathyroidism has aroused great in- 
terest. We must ask ourselves if it is per- 
missible to base the conclusion on x-ray 
findings alone, or if these must not be sup- 
ported by physico-chemical and histologic 
examinations. At present the x-ray method 
is used to test quantitatively the vitamin 
D effects on rats (Bourdillon and Bruce). 
Again the question arises: Is our method 
reliable enough for quantitative determina- 
tions? Finally, Point 6 contains the prob- 
lem of differential diagnosis. This will be 
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discussed from the viewpoint of general 
clinical and radiological experience. 
In order to approach the other problems 


ings. It is evident that with our experi- 
ments we can imitate only the more acute 
stages of bone atrophy, while the chronic 





Fig. 3-A. Head of humerus, split and paraffined on the outside, otherwise 
untreated. 
Fig. 3-B. Head of humerus from the opposite side of the same cadaver. 
Split and paraffined on the outside and partly decalcified from the inside. 
Amount of Ca removed: 15.9 per cent. 
Fig. 3-C. Same bone and treatment as in Figure 3-B. Amount of Ca re- 
moved: 39.2 per cent. 


just mentioned we have to make use of ex- 
periments which simulate natural condi- 
tions as closely as possible. Since the 
physical factors of density and thickness, as 
discussed above, play such an important 
role for visibility of bone affections, we 
have to exclude experiments on animals 
(especially on small animals) in which we 
find conditions absolutely different from 
those in man in regard to the structure and 
diameter of the bone. The only figure as 
to the degree of decalcification necessary 
for visibility in the roentgenogram avail- 
abie in the literature, is to be found in 
Baastrup’s paper and is based on experi- 
ments on the calcaneus of rabbits. Unfor- 
tunately the dimensions of our patients’ 
bones are not at all like those in a rabbit’s 
foot. If we, therefore, work on human 
macerated bones, we have to take into ac- 
count one disadvantage, namely, that of 
bringing about the decalcification not in a 
biologic way, but by use of acids. We 
think we are justified in so doing since 
x-rays deal in any case only with mineral 
matter and, as discussed above, the finer 
biologic process of osteoporosis is beyond 
the range of our method. The fact that 
quite a number of experienced observers 
still believe in simple halisteresis may fur- 
ther justify our experiments. Figure | 
shows the comparison between an osteo- 
porotic bone in osteomalacia and a rib 
which we have decalcified with acid. We 
see the great similarity in the x-ray find- 


type of osteoporosis with its additional 
reparative processes is not accessible to our 
type of experiments. 

EXPERIMENTAL 

The weight records and roentgenograms 
of two macerated identical bones, belong- 
ing to the same human cadaver, were 
taken. One of the two bones was then 
placed into 10 per cent nitric acid, the other 
used as a control. After a certain time, 
varied according to the bone treated, it was 
removed from the acid, a sample of the fluid 
for determination of the calcium content 
was taken, and the bones were roentgeno- 
graphed. It was then replaced in the acid. 
This procedure we repeated until we secured 
pronounced results on the film, the acid 
being renewed as often as necessary. After 
completion of the experiments we ashed 
the bone and determined the calcium con- 
tent of the residue. 

Calcium determinations were made in all 
cases on the samples taken at intervals 
while the bone was being treated with 
acid, and on the extract made from the ash 
of the remainder of the bone. After de- 
mineralization had been carried as far as 
desired by direct treatment with acid, the 
bone was ashed in a muffle furnace at a 
temperature not above 500° C., after 
which the ash was dissolved in hydro- 
chloric acid. An aliquot was used for cal- 
cium determinations. In each case the pH 
of the samples was carefully adjusted and 
the calcium determined, according to the 
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method of Clark and Collip. The Fiske 
and Subbarow method was used for phos- 
phorus determinations. 


gard to the visibility of decalcification, we 
separated the epiphyses from the diaphy- 
sis, treating them in different containers, 





Fig. 4-A. 


In a series of experiments the phosphorus 
which had been dissolved from the bones 
was determined. Later this was discon- 
tinued, since we found a fixed reijation be- 
tween the calcium and phosphorus content. 
We soon changed our arrangement for the 
long bones since we saw that the resuit was 
a decalcification of the cortex only and the 
roentgenograms were not like those we find 
in osteoporosis. We split our long bones 
lengthwise, vertical to the direction of our 
x-ray beam. In order to protect the outer 
surface of the bones from being attacked by 
the acid, the bones were paraffined so that 
the acid acted on the cut surface only. 
Thus we tried to imitate the eccentric type 
of atrophy. In flat bones like scapula, 
skull, and ribs, where, in the living, we have 
a concentric atrophy also, we continued the 
procedure as first described. In this man- 
ner we treated different types of bones, as 
can be seen from the tables. In order to de- 
termine whether or not the different por- 
tions of the same bone behave alike in re- 


TABLE A.—-EXPERIMENTS IMITATING CON- 
CENTRIC ATROPHY 


First (Faint) Distinct 
Appearance of | Appearance of 
Decalcification Decalcification 
in Percentage in Percentage 
Name of Bone or of Calcium of Calcium 
Part of Bone Removed Removed 
Rib 25.8 33.8 
Skull 22.5 45.0 
Seapula 19.25 29.95 


Fig. 4-B. 
Fig. 4-A. Distal end of humerus, split and paraffined on the outside, other- 
wise untreated. 
Fig. 4-B. Distal end of humerus, from the opposite side of the same ca- 
daver. Split and paraffined on the outside and partly decalcified on the inside. 
Amount of Ca removed: 25.2 per cent. Picture shows only slight blurring 
of the bone structure. 


the single parts always split and paraftined 
on the outside. The corresponding control 
bone was likewise split and paraffined. 

The results of our experiments can be 
seen from Tables A and B. They are 
given in the percentage of caicium which is 
taken out of the bone. The column ‘‘first 
(faint) appearance”’ states the first signs of 
decalcification which often could be dis- 
covered only with the hand lens and only 
by careful comparison with the control. In 
giving figures for the distinct appearance of 
osteoporosis we desired to state the ap- 
proximate grade of decalcification which 
we would expect to be visible in the living. 
In order to find out the deteriorating effect 
of soft parts we built a paraffin phantom 
around the head of the humerus of the same 
thickness and approximately the same ab- 
sorption for x-rays as the soft parts in the 
living. It increased the values about 5 to 
10 per cent. But there are still other rea- 
sons for making the results in patients more 
unfavorable than in our experiments. In 
general osteoporosis an exact comparison 
with a control is not available. Compari- 


TABLE B. EXPERIMENTS IMITATING ECCEN- 
TRIC ATROPHY 

Head of humerus 7.25 15.90 

Diaphysis of humerus 11.55 18.00 


Distal end of humerus 21.4 41.3 
Calcaneus 7.6 14.2 
Metacarpal 12.15 Between 19.35 and 33.34 
Navicular 15.10 Between 25.60 and 39.30 
Vertebra 8.40 14.21 


Y 
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sons with roentgenograms of another pa- 
tient of the same age, weight, and physical 
activity (Dunlap and Moore) are of limited 


on the same picture. Thus we can say 
that, on the average, the figure for the low- 
est visible decalcification is much higher 





Dorsal vertebra. 


Fig. 5. 
from the inside. All illustrations are made from the same bone with gradually 


Split and paraffined on the outside, decalcified 
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increasing decalcification. A, control; B, Ca loss 4.85 per cent. No change in 
the x-ray appearance in comparison with the control: C, Ca loss 8.4 per cent. 
Slight decalcification especially in spinous process: D, Ca loss 14.21 per cent. 
Blurring of the spongious structure all over the bone: £, Ca loss 20.4 per cent. 





No change in comparison with D. F, Ca loss 23.5 percent. Increased translucency 


in the anterior part of the bone: G, Ca loss 35.4 per cent. 


tion: H, Ca loss 39.4 per cent. 
vein: J, Ca loss 44.6 per cent. 


Further decalcifi- 


Marked deepening of the groove of the central 
Spongious structure gradually disappearing. 
First faint appearance of decalcification after Ca loss of 8.4 per cent. 


Distinct 


signs of decalcification after Ca loss of 14.21 per cent. 


value because of the normal variations even 
if the named factors are the same. The 
technical conditions under which the roent- 
genogram is taken are also of great impor- 
tance. We worked, of course, under optimal 
conditions: this is not always possible in 
the patient. We can produce the impres- 
sion of atrophy in normal bone with too 
penetrating rays. Likewise we can conceal 
decalcification by working with too low vol- 
tage. In case of atrophy or swelling of the 
soit parts an exact comparison with the 
normal side would be impossible. In bones 
with parts of different thickness, as in the 
scapula or vertebra, it will not be possible 
to get the optimal penetration for all parts 


than that given in the literature, which is 
1) to 15 per cent (Baastrup, Brandes, 
Grashey). The diameter of the bone seems 
to be of less importance for the visibility of 
early changes, as shown by the high figures 
for rib, the navicular, and the metacarpal 
bone, than structural composition; that is, 
the relative amount of compact and spon- 
gious bone.* Bones with a great amount of 
spongious texture and relatively thin cortex 
give the most favorable results. In this re- 

‘The method of our experiments is not the cause 
of the high figure obtained in the small bones listed. 
In a group of experiments we decalcified two bones of 
the same type, one from the outside, the other from the 


inside, The figures for the navicular are in both cases 
high -around 80 per cent. 
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spect also the behavior of different parts of 
the same bone is very interesting. While 
the head of the humerus permits us to 
recognize very early changes, the distal end 
shows up only high grades of decalcification 
and then not very distinctly. The resist- 
ance of the skull picture to an early diagno- 
sis of osteoporosis is also remarkable. The 
illustration and tables may illustrate the 
facts mentioned. We rarely have asked 
ourselves, in a given case of pronounced 
osteoporosis, how much calcium has been 
taken out or what degree of decalcification 
is necessary to produce such a picture. In 
answering this question our estimation 
would probably have been much too low. 
A decalcification, as we see it in the case of 
the osteomalacic rib (Fig. 1-A), probably 
corresponds to a loss of calcium of about 
60 to 70 per cent. The amount of calcium 
we have taken out in Figure 1-/ is 54.7 per 
cent. 

Summarizing our results we may say: 

1. Only under the most favorable cir- 
cumstances can decalcification less than 20 
per cent be diagnosed. 

2. The percentage of calcium loss in 
most bones must be higher in order to be 
visible. 

3. The amount of decalcification neces- 
sary for diagnosis varies considerably in 
different bones and in different parts of the 
same bone. 

4. The structural composition of bone 
rather than the diameter seems to be the 
deciding factor. 

We understand now why authors who 
have determined the site of early experi- 
mental osteoporotic lesions have found 
that trabecular structures are the first 
to be involved (Bauer, Aub, Albright). 
These results may be correct, but, as we 
have said, they have to be supported by 
chemical and histologic examinations. 

The question of the latent stage of osteo- 
porosis which has interested so many 
authors (Grey, Carr, and Brandes; for 
literature, see Friedl and Schinz) and which 
is answered so differently appears now in a 
new light. Since the x-ray method is the 
only one available for this problem, we 
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have to speak of this stage as latent only 
from the x-ray point of view and not to 
mistake it for a definite clinical period. 

In determining the exactness of our 
method in osteoporosis we paid special at- 
tention to the question: Between what de- 
grees of decalcification can we differentiate ? 
For the head of the humerus the answer is, 
that differences around 7 per cent seem to 
be recognized. In the calcaneus even 
smaller differences were recognizable in the 
lower stages of decalcification: in the skull 
the exactness was much less. From this we 
draw the conclusion that we have to be 
very cautious if we want to use x-rays for 
quantitative examinations. 

In a last group of experiments we tried to 
determine the relative part played by the 
two bony structures—the cortex and the 
spongious layer—in forming the roent- 
genogram. Our starting point was the con- 
sideration: If we decalcify two bones of the 
same type, one from the outside, the other 
from the inside, the result would show up 
the relative significance of each part. In 
the event that we obtain positive results by 
destruction of the spongious part with less 
decalcification than by dissolving the cor- 
tex, we can say that the spongious layer is 
more important for the picture than the 
cortex, or vice versa. While our series is not 
large enough to allow us to come to final 
conclusions, we may say that in bones with 
a large spongious portion, as in the cal- 
caneus or vertebra, the result was distinctly 
in favor of the spongious portion. In other 
types, for instance, the navicular, the 
shares of the cortex and spongious bone in 
forming the picture seem to be equal. 

In discussing the difficulties of diagnosis 
from the viewpoint of practical experience 
we may direct our attention to those parts 
of bones which are normally more translu 
cent than other portions of the same bone 
and which, on the x-ray film, are usually 
over-exposed: The greater tubercle of the 
humerus, the greater trochanter of the 
femur, the body of the calcaneus, the 
acromion, the fossa supra- and infra- 
spinata of the scapula, Ludloff’s spot in the 
distal end of the femur, the spinous process 








176 RADIOLOGY 


of the vertebra, the styloid process of the 
radius and others. The difficulty is in- 
creased since these parts often exhibit 
atrophy earlier than other parts (from 
reasons discussed above). 

Rarely will the roentgenogram reveal the 
cause of atrophy from the character and 
localization of the affection. Camp men- 
tions the miliary granular type of osteo- 
porosis in hyperparathyroidism as distinct 
from the ordinary type of decalcification 
seen in other diseases. The special localiza- 
tion of bony atrophy in the pelvis and 
spinal column in osteomalacia is known. 
What may appear as localized decalcifica- 
tion in a single film may be part of a gener- 
alized demineralization. The peculiar sub- 
periosteal lamellation of the cortex in 
special types of atrophy may imitate a 
periosteal apposition. 

Probably the greatest difficulty in the 
differential diagnosis is to distinguish osteo- 
porosis from actual destructive processes, 
especially at the onset of the affection. 
Tuberculosis and tumor in particular have 
to be excluded. In cases of tumor or tuber- 
culosis the focus is often thought to be 
larger because of the accompanying de- 
mineralization. ‘‘Decalcified bone adjacent 
to an infective focus may appear to be de- 
stroyed. In tuberculous disease the area of 
destruction is much less than the area of de- 
calcification. In osteolytic sarcoma the 
tumor is less extensive than the x-ray sug- 
gests’ (Watson-Jones and_ Roberts). 
Special types of diffuse miliary metastatic 
carcinosis or myelomatosis may imitate 
very closely diffuse osteoporosis (Dunlap 
and Moore, and Hanhart). Studies of the 
whole skeleton and further roentgenologic 
examinations at definite time intervals will 
give better information. 

In most cases in which the radiologist, 
after considering the differential diagnostic 
points in question, comes to the diagnosis 
“bone atrophy,” either generalized or local, 
he should be satisfied, bearing in mind that 
he has furnished a most important help for 
the final diagnosis which usually can be 
reached only in co-operation with the clini- 
clan. 


SUMMARY AND CONCLUSIONS 

A thorough understanding of the x-ray 
signs of osteoporosis requires a knowl- 
edge of its gross and micropathologic pic- 
ture as well as of the physical and optical 
qualities of the x-rays. 

A discussion of these factors and of the 
differential diagnosis of osteoporosis leads 
us also to the recognition of the limitations 
of the roentgen method. Further limita- 
tions are pointed out by decalcification ex- 
periments on macerated human _ bones. 
Our experiments attempt to imitate con- 
centric and eccentric atrophy as we find it 
in the living. Thus we come to the follow- 
ing conclusions: 

1. The x-ray method is unable to help in 
deciding whether bone atrophy is produced 
by halisteresis or by cellular resorption. 

2. The figures given in the literature for 
the least visible decalcification (10-15 per 
cent) are based on animal experiments and 
are too low. Only under very favorable 
circumstances can decalcification under 20 
per cent be diagnosed. In most bones the 
calcium loss, in order to be visible, must 
be in the vicinity of from 20 to 40 per cent. 

5. The amount of decalcification neces- 
sary for diagnosis varies considerably in 
different bones and in different parts of the 
same bone as shown by our experiments. 
The structural composition of the bone 
rather than the diameter seems to be the 
deciding factor. 

4. Under favorable circumstances the 
x-ray method detects 7 per cent differences 
in the degree of decalcification. 

®). Negative x-ray findings do not ex- 
clude osteoporosis. The x-ray method is 
unable to determine the point of origin of 
osteoporosis. 

6. The latent stage of bone atrophy is 
latent only from the x-ray point of view and 
is not a definite clinical period. 
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UTERINE CORPUS CANCER’ 


By WALTER TIMOTHY MURPHY, M.D., Buffalo, N. Y. 


From the State Institute for the Study of Malignant Diseases, Buffalo, N. Y., Burton T. Simpson, 
M.D., Director 


to obtain a clearer conception of the 

relationship between the clinical- 
pathologic picture of uterine corpus cancer 
and the end-results following irradiation 
alone and irradiation combined with hys- 
terectomy. It represents a review of 197 
cases admitted to this Institute up until 
September, 1933. Only those cases in 
which microscopic material and complete 


Te study has been made in an attempt 


Fig. 1. 


Fig. 1. Adenomalignum I. 


high voltage x-ray and radium tubes, two courses. 
Fig. 2. Adenomalignum II. 


normal pregnancies; menopause at 55; bleeding and discharge for past three years; uterus enlarged. 
The patient died on July 27, 1934. 


high voltage x-ray and radium tubes, two courses. 
nodes was found. 


follow-up records are now available have 
been selected. Statistics, although they 
make tiresome reading, are necessary in 
arriving at comparative conclusions. 

No other organ in the body passes 
through so many gross and _ histologic 
changes, or is the subject of quite so many 
functional, mechanical, or chemical irrita- 
tions and abuses as the uterus. It is clear, 
therefore, that any degree of metabolic 
change bears some relation to subsequent 
pathologic findings. 

} Presented before the Radiological Society of North 
America, at the Twenty-first Annual Meeting, in 
Detroit, Dec. 2-6, 1935. 


Case No. 1,012, admitted June 26, 1925, 61 years of age. 
53; hemorrhage for one year; discharge for nine months; no operation; uterus enlarged and nodular. 


With the knowledge that malignant neo- 
plasms often vary in their response to irra- 
diation in proportion to a degree of histo- 
logic differentiation, and, enlightened by 
the reports of Healy and Cutler (1), Mahle 
(2), Lindsay (3), Norris and Vogt (4), per- 
taining to the end-results of irradiation, 
surgery, or both in these same types of 
neoplasms, a division of all cases into six 
pathologic types has been made. It may 





Single; menopause at 


Treatment: 

The patient is alive and well. 
Case No. 8,833, admitted Dec. 12, 1924, 64 years of age. Married; three 
Treatment: 


Metastasis to inguinal 


be argued that too much distinction is 
favored in making such a classification, but 
this microscopic analysis is carried out 
mainly from a diagnostic viewpoint. The 
greatest part of our material is from curet- 
tage, and the main emphasis is placed on an 
attempt to arrive at our conclusion from 
such tissue analysis. We have the follow- 
ing types with a description of each. 

(1) Adenomalignum 1. — A papillary 
growth, showing no invasive characteris- 
tics, projects into the uterine cavity. The 
papilla are small, quite regular, and uni- 
form. The cells lining the alveolar arrange- 
ments show mild degrees of hyperchroma- 
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Fig. 3. 


Fig. 4. 
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Fig: 5. 


Fig. 3. Adenomalignum II. Case No. 8,118, admitted Aug. 13, 1923, 50 years of age. Married; no preg- 
nancies; menopause at 45. Five years ago the patient had one hemorrhage, and has flowed almost constantly 
since. Some low abdominal pain. A supravaginal hysterectomy was done in May, 1923. On admission, the 
cervix was present and bled easily. Treatment: high voltage x-ray and radon tubes. The patient is alive and 


well. 


Fig. 4. Adenomalignum II. Case No. 16,999, admitted Nov. 14, 1932, 50 years of age. Married; showing 
deepest glands of a very fungating tumor mass; seven normal pregnancies; menopause 50 years (operation). 


A supravaginal hysterectomy was done on Oct. 8, 1932. 


Seven years previously, she began to hemorrhage at 


frequent intervals, sometimes profusely; there was also a discharge. Treatment: high voltage x-ray, one course. 


Patient is alive with no recurrence. 


Fig. 5. Adenocarcinoma A. Case No. 12,067, admitted July 17, 1929, 50 years of age. Married; two 
normal pregnancies; menopause at 49; hemorrhage, backache, and pains in lower lateral abdomen for four months 
before supravaginal hysterectomy was done on June 8, 1929. Treatment: high voltage x-ray and radium tubes, 
two courses. The patient is alive but with a recurrence in the pelvis. 


tism and occasional mitosis. They are 
often in a single layer, although some areas 
may show “‘piling up.’’ The stroma is not 
abundant and consists of spindle-shaped 
connective tissue cells, blood vessels, and 
lymphatics. Healy and Cutler (1) say, 
“Some cases are extremely difficult to dis- 
tinguish from adenomatoid endometritis.”’ 
A most careful study of this type satisfied 
us as to the malignant status. There are 
nine cases, four having been operated upon. 

(2) Adenomalignum IT.—It is an accen- 
tuated degree of adenomalignum I, and 
quite easily distinguishable by the enlarged 
glands which form a fungating tumor mass. 
No invasion of the myometrium is seen, al- 
though a diligent search may reveal occa- 
sional areas in which glandular elements are 
surrounded by myometrium; these are not 
common. The stroma is scant and may in 
some sections appear almost lacking due to 
the preponderance of convoluted, papillary, 
glandular structures, which cells show 
marked malignant characteristics and re- 
duplication. This results in the picture of 
several layers of cells encroaching upon the 
glandular lumen and often occluding it. 


So may be formed solid masses, especially 
along the main trunk of the tree-like ar- 
rangement. Cullen (5) concludes, ‘‘Since 
the frame work is so scanty, it is only 
natural that with continued progress of the 
growth, the older portions should gradually 
break down.”’ 

There were 76 cases in this type, 23 hav- 
ing been operated upon. 

(3) Adenocarcinoma A.—The adenocar- 
cinomas have been divided into two types, 
designated A and 4. It is based solely 
upon the difference in structural differen- 
tiation and degree of loss of polarity. 

Type A shows infiltrating cellular ele- 
ments, arranged in glandular fashion, with 
an attempt at reproduction of endometrial 
glands. The cells are very atypical and 
characteristically malignant. The major- 
ity of glandular structures are lined by one 
or few layers of cells, but little or no occlu- 
sion of lumen is present. 

There were 75 cases in this type, 29 hav- 
ing been operated upon. 

(4) Adenocarcinoma B.—The glandular 
structure is very scant, the cells forming 
solid masses and filling up what was in- 
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Fig. 6. 


Fig. 7. 


Fig. 6. Adenocarcinoma A. Case No. 11,713, admitted March 15, 1929, 39 years of age. Married; seven 
normal pregnancies: hemorrhage for the past four months; uterus enlarged and fixed; cervix infiltrated and 
ulcerating. Treatment: high voltage x-ray radium tubes and radon seeds, two courses. The patient died on 


March 20, 1930. Entire pelvis was infiltrated. 


Fig. 7. Adenocarcinoma A. Case No. 12,027, admitted July 3, 1929, 41 years of age. Married; showing a 
few glands filled with malignant cells; one normal pregnancy, two abortions; bleeding steadily for past eight 
months; some yellowish discharge; uterus enlarged and nodular; cervix lacerated and patulous. Treatment: 
high voltage x-ray, radium tubes and radon seeds, one course. The patient is alive and well. Uterus is normal 


in size and the cervix is smooth. 


tended to be lumen. Polarity is lost, but 
throughout one may distinguish an abor- 
tive attempt to form glands like those seen 
in type A. 

Of course, pictures of both A and / may 
be seen in a single case, just as some sec- 
tions of adenocarcinoma A may show areas 
resembling adenomalignum II. The pre- 
ponderant and what appears to be the most 
malignant and less differentiated phase has 
determined the final classification. 

There were 20 cases in this type, three 
having been operated upon. 


(5) Diffuse Anaplastic Carcinoma.—In 
this type no structural differentiation is 
seen. Masses of atypical, round and poly- 
hedral cells with hyperchromatic and mi- 
totic nuclei are arranged in sheaths or col- 
umns infiltrating the myometrium. 

There were 15 cases in this type, four 
having been operated upon. 

(6) Adeno-acanthoma.—Von Rosthorn 
(6) and Zeller (7), in 1894, described 


squamous epithelium found in the body of 
the uterus. About the same time, Kauf- 
mann (8) reported a tumor of the uterine 
body in which were present both an adeno- 
carcinoma and a squamous-celi carcinoma. 
Lahm ({)) states that squamous epithelium 
with distinct keratinization may be found 
in nearly all adenocarcinomas of the body 
of the uterus. He regards this keratiniza- 
tion as an attempt at healing. Ewing says, 
“Squamous cells may form a prominent 
clement in adenocarcinoma of the corpus, 
and in rare cases they predominate over the 
glandular structure and produce a true 
adeno-acanthoma.”’ 

Pearl formation and sheaths of flat kera- 
tinized malignant cells are associated with 
adenocarcinomatous structures, which are 
mingled in some sections and separate in 
others. We have only two such cases, 
neither having been operated upon. No- 
where will we discuss them as a separate 
type due to the small number. They will, 
however, be found analyzed in the different 
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MURPHY: 
charts and included in the summarized 
statistics. 


AGE 


On admission, the average age of all the 
cases in this series is 58.8 years. The indi- 
vidual figure for each pathologic type as re- 
corded in Chart I varies from 56.2 years in 
the adenocarcinoma A type, to 61 years in 
the adenomalignum II type. Both the 
youngest and oldest patients were in the 
adenocarcinoma A type, the ages being 35 
and 79 years, respectively. 

Of the cases operated upon, the average 
age was 59.5 years, and of those not oper- 
ated upon, the average age was 6{).4 years. 
The anaplastic carcinoma type was the 
only type in which this age variance was 
not so pronounced, a difference of only 1.4 
year being present. 


MARRIAGE, PREGNANCY, AND MENOPAUSE 


It is interesting to observe the functional 
history of the uterus in various types. An 
analysis of all cases revealed an average of 
87.8 per cent married: none of the unmar- 
ried cases gave a history of pregnancy. Of 
the married group, 24.8 per cent were never 
pregnant, making the corresponding figure 
for the entire series 34.5 per cent. 

Of the total number married, 31.2 per 
cent never had a normal confinement. In 
this respect the diffuse anaplastic carci- 
noma type leads with a percentage of 41.6. 
The adenomalignum II type had the lowest 
figure, 26.1 per cent. The former type also 
had the highest percentage of cases never 
pregnant, 46.6 per cent. The total number 
of normal births average about the same in 
each type (2.8 to 3.4), with the extremes 
being one to twelve. 

Abortions and miscarriages (apparently 
not induced) were common in all types, 
24.8 per cent. Percentages of incidence 
vary from 20 in the diffuse anaplastic car- 
cinoma type, to 33.3 in the adenomalignum 
I type. The greatest average number oc- 
curred in the diffuse anaplastic type, one 
case having had six abortions or miscar- 
riages. In the married cases, abortions 
or miscarriages occurred in 20 per cent, 
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CHART I1.—AGE ON ADMISSION—-GROUPS 


OPERATED AND NOT OPERATED UPON 
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the greatest incidence being in the adeno- 
malignum I type (37.5 per cent), and 
the lowest figure being in the adenomalig- 
num II type (24.7 per cent). 

Stillbirths occurred in only + per cent of 
all cases. The incidence varied from 2.6 
per cent in the adenomalignum II type to 
6.6 per cent in the diffuse anaplastic carci- 
noma type. None occurred in the adeno- 
malignum I type, and no patient had more 
than one stillbirth. Of the married cases, 
stillbirths were in only 4.7 per cent, the 
greatest incidence being in the diffuse ana- 
plastic type (8.4 per cent). 

On admission, 74.6 per cent had passed a 
natural menopause, while 8.1 per cent had 
had an artificial menopause due to opera- 








tion, dnd in one case due to x-ray. The 
figures for the separate types as seen in 
Chart III vary considerably. Natural 
menopause was most prevalent in the 
adenomalignum I type, 88.8 per cent, and 
adenomalignum II type, 86.8 per cent. It 
was least frequent in the adenocarcinoma 
A type, 61.0 per cent, and diffuse anaplastic 
type, 66.6 per cent. The average age when 
natural menopause occurred was 48.5 
years, with the extremes being 36 and 57 
years. The average age incidence for the 
separate types varied from 48.2 years to 
50.1 years. 


SYMPTOMS 


Bleeding.—The most constant complaint 
was bleeding; 94.4 per cent of all our cases 
had this symptom. It was either a steady 
“spotting,” especially on trauma or defeca- 
tion, or hemorrhagic. Often both types are 
present in the same patient. Norris (11) 
states, “The development of hemorrhage in 
a patient in whom the menopause has been 
definitely established, and in whom the 
ordinary pelvic examination is negative, is 
more likely to be due to carcinoma of the 
fundus than to any other cause.’ Pre- 
menopausal bleeding is metorrhagic in 
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character, and progressive in frequency and 
quantity. 

All of the diffuse anaplastic carcinoma 
cases had this complaint, while the percent- 
ages in the other types varied from 888 
(adenomalignum I type) to 95 per cent 
(adenocarcinoma B type). This is in direct 
proportion to the increase in microscopic 
malignant degree. 

Discharge.—This is the next most com- 
mon complaint (42.1 per cent of all cases). 
If often precedes the onset of bleeding, and 
at first is clear and serous or sero-purulent 
in character. Later it becomes brownish 
and blood tinged. As the disease pro- 
gresses, tumor necrosis causes malodorous 
changes. It was most prevalent in the 
adenomalignum I type (66.6 per cent) and 
adenocarcinoma /£ type (65.0 per cent), 
and least frequent in the diffuse anaplastic 
type (20 per cent), with the adenomalig- 
num II type and the adenocarcinoma A 
type having percentages of incidence of 46 
and 34.6 per cent, respectively. 

Comparing the incidence in the com- 
bined adenomalignum types, adenocarci- 
noma types, and diffuse anaplastic carci- 
noma types, the percentages respectively 
are 48.4, 41, and 20 per cent. Thus, it is 


CHART I1.—-MARRIAGE, PREGNANCY, ABORTION, STILLBIRTH—-NUMBER OF CASES AND PER- 
CENTAGE OF INCIDENCE 
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found that the incidence is in proportion to be factors in detracting from the accuracy 
the degree of structural differentiation, of such statistics. 
with the notable exception of the adenocar- Of the group not operated upon, 47.4 per 





Fig. 8. 


Fig.8. Adenocarcinoma A. Case No. 12,651, admitted Jan. 22, 1930, 42 years of age. Married; one normal 
pregnancy, one abortion (induced). A supravaginal hysterectomy was done in December, 1929. One month 
previous to operation, the patient had some low abdominal pain and bleeding. Treatment: high voltage x-ray, 
three courses; radon seeds to cervix, one course. The patient died on Oct. 5, 1932. The pelvis was infiltrated. 


cinoma B type, wherein 13 out of 20 pa- cent had discharge, as compared to 30.6 


tients had vaginal discharge. per cent of the operated group. 
Complicating conditions such as endo- Pain.—This is not an early symptom. 


cervicitis, senile vaginitis, etc., due to It is usually pelvic or low abdominal in 
causes other than the corpus cancer, may location, and of a dull aching character. 


CHART III.—MENOPAUSE ON ADMISSION-——-NATURAL AND ARTIFICIAL. 
PERCENTAGES AND AGES 
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Occasionally it may be quite sharp and 
colicky. When uterine secretion is dammed 
back, the patient may complain of an un- 
easiness in the region of the uterus (Cullen, 
5). Extra-uterine extension, pressure on 
the sacral plexus due to growth and ad- 
hesions, are often responsible for pain in the 
late stages. An analysis of those cases 
which complained of pain revealed that out 
of 56 cases only 16 showed evidence of 
extra-uterine involvement, such as masses 
in pelvis, induration of vault of vagina, etc. 
Twenty per cent of the group not operated 
upon, and 63.6 per cent of the operative 
group, who had pain, showed these signs. 
There were, however, 14 cases not operated 


CHART IV. 
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upon and 29 operative cases which showed 
extra-uterine involvement, which did not 
have pain. 

In Chart IV, the percentages of incidence 
are found to be progressively higher, as the 
increase in histologic malignancy, with the 
exception of the diffuse anaplastic type in 
which the corresponding figure is lowest. 
Altogether, 28.4 per cent of our cases had 
pain. Comparing the group operated 
upon with those not operated upon, the 
percentages are 17.7 and 33.5, respectively. 
Maybe this is due to a later stage of in- 
volvement in this second group. The oc- 
currence of pain did not appear to signify 
any worse prognosis in the average case, 


PERCENTAGE OF INCIDENCE 
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but it is noted that when the duration of 
symptoms is long, pain is usually present. 
Absence or late occurrence of pain militates 
against early recognition. 

Fackache and Urinary Complaints.—Low 
backache, although not frequent (15.2 per 
cent), varied in incidence from 11.1 per 
cent in the adenomalignum I type to 20 
per cent in the adenocarcinoma 3 type. 

Urinary complaints, such as frequent and 
sometimes painful micturition, occurred in 
13.1 per cent of the entire series. With the 
exception of the diffuse anaplastic type 
(13.3 per cent) the percentages for the 
other types were in proportion to the struc- 
tural grading (absent in the adenomalig- 
num I type and 25 per cent in the adeno- 
carcinoma type). Loss of weight was a 
late complaint; oniy 11.1 per cent gave this 
history. 

From Chart IV it may be seen that ail 
symptoms were more frequent in the 
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group not operated upon. But the dura- 
tion of symptoms before operation in the 
former group averaged 1.9 years, while the 
duration of symptoms before admission in 
the latter group averaged 1.8 years. The 
average time interval between operation 
and admission was 1.7 years. Inthe adeno- 
carcinoma A type this interval was 2.S 
years; in all other types it averaged from 
two to ten months. 

Since the group not operated upon is the 
better for type comparisons in the reiation 
of symptoms to admission, we will briefly 
discuss this group. The longest average 
duration was in the adenomalignum II type 
(2.3 years), with extremes of 1S years and 
2 weeks. Of course such a long duration 
probably was caused by some complicating 
or preceding pathology. In the other types 
the average time varied from 1.1 vears in 
the diffuse anaplastic type, or 1.7 years in 
the adenocarcinoma 1 type. 


RELATION OF SYMPTOMS TO MENOPAUSE, OPERATION, AND ADMISSION 
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In 71 per cent of all cases the symptoms 
began after the menopause. The average 
interval was 11.9 years, with extremes of 
39 years and 2 months (both adenomalig- 
num II cases). Fifty-six per cent of the 
adenocarcinoma «A cases began before 
menopause. This figure, combined with a 
corresponding one for the adenocarcinoma 
B type, makes a percentage of 58.9 of cases 
in which symptoms began before onset of 
menopause. This signifies that more ade- 
nocarcinoma cases occur before the meno- 
pause than any of the other types. 


CHART VI.—RELATION OF DURATION OF SYMPTOMS TO LENGTH OF LIFE 
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The relationship of the duration of symp- 
toms to prognosis is entirely inconsistent, 
Chart VI shows that, of those patients who 
lived three or more years, 28.5 per cent had 
symptoms less than 6 months before ad- 
mission; 22.8 per cent were between 7 and 
12 months, and 48.8 per cent were longer 
than 12 months. From a different view- 
point we find that of those patients whose 
complaints were less than six months be- 
fore admission, 39.2 per cent lived three or 
more years. Of those whose symptoms 
were between 7 and 12 months’ duration, 
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Fig. 9-A. Fig. 
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B. 





Fig.9. Adenocarcinoma B. Case No. 15,914, admitted May 9, 1932, 67 years of age. Married; five normal 
pregnancies, one abortion; menopause at 36; bloody discharge for past three years; cervix hard; tumor mass in 
pelvis. Treatment: high voltage x-ray and radium tubes, twocourses. The patient died on Jan. 9, 1934. Entire 


pelvis was infiltrated (two photomicrographs). 


Fig. 10. Adenocarcinoma B. Case No. 16,743, admitted Oct. 3, 1932, 64 years of age. This section shows 
anaplastic cells grouped about a blood vessel. Married; two normal pregnancies; menopause at 54; irregular 
periods of bleeding began nine years ago; past six months has had pains in lower abdomen; uterus enlarged and 
hard. Treatment: high voltage x-ray, two complete courses and two incomplete courses, combined with radium 


tubes. The patient is alive—pelvis infiltrated. 


35.5 per cent lived three or more years. Of 
those whose symptoms were longer than 1 
year, 33 per cent lived three or more years. 

Analyzing those cases which survived 
five or more years, it is found that 27.2 per 
cent had symptoms less than 6 months be- 
fore admission, 17.5 per cent had symptoms 
between 7 and 12 months, and 55 per cent 
had symptoms over one year before ad- 
mission. But of the number of cases which 
symptoms began less than 6 months, 7 to 
12 months, or over | year before admission, 
the percentages of those living over five 
years are 21.5 per cent, 15.5 per cent, and 
21.7 per cent, respectively. 

A study of the separate types discloses 
no constant relationship between duration 
of symptoms and prognosis. In each period 
there is a definite decrease in life expec- 
tancy, directly as the loss of structural dif- 
ferentiation. 

Signs.—-Many patients with corpus can- 
cer may have negative pelvic findings. 
Often the uterus is but little enlarged. 
Hertzler (12) found it to be quite com- 
monly smaller than the parous uterus. He 
states, ‘If the tumor begins before involu- 
tion has occurred the uterus may be larger 
than the parous uterus.”’ 

Of the cases not operated upon before 
admission, the percentage in which the 


uterus was enlarged was 82.9. Corre- 


sponding figures for the separate types are: 


Adenomalignum I — 100 “; 
Adenomalignum II — 74°; 
Adenocarcinoma A — 89.1% 
Adenocarcinoma B — 94.1%; 
Diffuse Anaplastic 
Carcinoma — 81.8% 


It can be seen that these statistics bear 
no significance as far as relationship be- 
tween the pathologic type and the size of 
the uterus. 

On admission, 29.9 per cent had extra- 
uterine masses in the pelvis. These were 
either in the fornices, cul-de-sac, or both. 
It signifies metastasis, although an occa- 
sional case may have been due to fibromyo- 
mas, old pelvic infections with adhesions, 
etc. 

This clinical sign was most frequent in the 
sases which had been operated upon (54.8 
per cent). The percentage for the group 
not operated upon was 18.5. It is interest- 
ing to note that the incidence decreases as 
the degree of histologic differentiation in- 
creases, with the exception of the adenoma- 
lignum I type, in which case the percentage 
incidence was slightly higher than the ade- 
nomalignum II type. 

It is significant to record the number in 
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Fig. 13. 


Fig. 11. Anaplastic carcinoma. Case No. 16,513, admitted Aug. 24, 1932, 59 years of age. Married; seven 
normal pregnancies, six abortions; past six years, menorrhagia; past four months, no bleeding until five days ago; 
uterus enlarged; cervix hard and nodular; large pelvic tumor mass. Treatment: high voltage x-ray, radium 
tubes, radon seeds, one course. The patient died on Oct. 30, 1932. 

Fig. 12. Diffuse anaplastic carcinoma. Case No. 17,039, admitted Nov. 21, 1932, 59 years of age. Married; 


eight normal pregnancies, two abortions; menopause at 55. 


Six months before a supravaginal hysterectomy was 


done (Sept. 23, 1932); the patient began to bleed. Abdomen enlarged; cervix small. Treatment: high voltage 
x-ray, 3 courses. Radon seeds, two courses. The patient died on Dec. 16, 1933. Pelvis was infiltrated. 

Fig. 13. Adeno-acanthoma. Case No. 12,261, admitted Sept. 10, 1929, 59 years of age. Married; no preg- 
nancies; menopause at 48; one year past, constant bleeding; uterus normal size; cervix smooth. Treatment: 
high voltage x-ray before admission, one course. High voltage x-ray after admission; also radon tubes, one course. 


The patient is alive and well. 


each type and the percentage who are alive 
with the average duration of life. 


No. of 

Cases 

with Average 

Mass Percent- Duration 

in No. age of 
Type Pelvis Alive Alive Life 
Adenomalignum I 2 ] 50. 3 yr. 8 mo. 
Adenomalignum II 14 4 28.5 3 yr. 1 mo. 
Adenocarcinoma A 28 5 17.8 2yr.9 mo. 
Adenocarcinoma B 8 ] 12.5 2yr.3 mo. 
Diffuse Anaplastic 
Carcinoma 7 0 0 0 


One can see some relationship between this 
clinical finding, the pathologic type, and 
the prognosis. 

Vaginal wall metastasis occurred in 10.1 
per cent of all cases. This incidence was 
highest in the operated group (19.3 per 
cent). The diffuse anaplastic type leads 
with 20 per cent, while the adenocarcinoma 
{& type had only 5 per cent. Only two 
cases are alive who were admitted with 
vaginal wall metastasis; both are adeno- 
malignum II types and had had hysterec- 
tomies before admission. One is alive five 
years without evidence of recurrence and 
the other is alive one year 10 months with 


pelvic recurrence. None of those who are 
dead lived five years. 


TREATMENT 

Every case was treated by irradiation 
(197 cases). Sixty-two had had hysterec- 
tomies performed before irradiation was 
started. It is not within the power of this 
paper to evaluate the quality of the surgi- 
cal procedures followed, as the operations 
were done before the patients were referred 
to the Institute. It is safe to say, however, 
that from the descriptions of the technic 
submitted, extirpation of the uterine body 
was adequate. Seventeen were panhys- 
terectomies. The rest were supravaginal 
amputation. 

Irradiation therapy was carried out by 
means of x-ray and radium, separately or 
in combination. 


X-ray..-High voltage x-ray has been 
used. The factors are as follows: volts, 


200,000; milliamperes, 30; distance, 80 
centimeters; angle, 90 degrees; field size, 
20 X 25 centimeters; filter, copper, 0.9 
millimeter, aluminum, 1.0 millimeter; ef- 
fective wave length, 0.16 Angstrom unit. 
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The tumor dose was computed from the 
patient’s pelvic measurements by means of 
jsodose charts. Cross-fire through two 
portals, anterior and posterior, in divided 
amounts sufficient to produce a skin ery- 


gage ; Re- | NoRe-| Re- | NoRe- 
thema, which in this Institute represents currence |currence currence oman 
800 roentgens (air scattering) and 1130 No Cases a le eee tae ge ae 
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The course often was repeated in two Canes 24.2 | 42.8 16 33.3 
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ranted. As many as five complete and 
three incomplete courses have been given 
to one patient over a period of three years. 

Radium Packs.—Radium packs prior to 
1931 were used at 6 centimeters’ distance, 


CHART VII.—CASES OPERATED UPON. 
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END- 


RESULTS WHEN ADMITTED WITH OR WITH- 
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with a filter of 2 millimeters of brass, 0.5 
millimeter of silver, 1 millimeter of alumi- 
num, and 1 centimeter of rubber. 


CHART VIII.—PERCENTAGE OF PATIENTS LIVING THREE OR FIVE YEARS AFTER 





ADMISSION AND FREE OF ANY APPARENT PATHOLOGY 
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The size of the field was 6.5 X 7.5 centi- 
meters through two or three portals, an- 
terior and posterior, and sometimes peri- 
neal. 


Since 1931, the four-gram radium ele- 
ment pack has been used. When two 
fields, anterior and posterior, were used at 
10 centimeters distance, dimensions of field 


CHART IX.—COMPARISON OF THREE AND FIVE-YEAR END-RESULTS OF THE GROUP 
OPERATED ON WITH THE OPERABLE AND INOPERABLE CASES OF THE GROUP 
NOT OPERATED ON 
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size were 20.5 X 20.5 centimeters. Occa- 
sionally two anterior, two posterior, and 
one perineal field were used at 10 centi- 
meters distance. Here the field size was 
10 X 10 centimeters. Filter was 1.0 milli- 
meter of platinum, 1.5 millimeters of steel, 
with a secondary filter next to the skin of 
0.5 millimeter of copper and 1 millimeter of 
aluminum. The dose has been as high as 
210,000 milligram-hours, divided up over 
13 days in two fields, anterior and posterior. 

Intracavitary Radium.—Before 1931, ra- 
dium emanation was used in two 50 mil- 
licurie tubes, placed in tandem into the 
cavity of the uterus. Dose varied from 
1,200 to 2,400 millicurie-hours. Filter 
was 0.5 millimeter gold, 0.5 millimeter 
brass, and 1 millimeterrubber. Since 1931, 
radium element has been used in a 100 
milligram tube. Filter was 1 millimeter 
platinum and 1 millimeter aluminum: dose, 
from 1,200 to 2,400 milligram-hours. 

Interstitial Radium.—In some cases radon 
seeds were placed into the cervix, especially 
in a case operated upon, where recurrence 
was present. Seeds were also used in vagi- 
nal wall metastases. The dose depended 
upon the size and extent of the lesion 
treated. 

There was no particular indication for 
using x-ray instead of a radium pack as the 
source of external irradiation. Practically 
all cases received radium application locally 
in the uterus or vagina in addition to the 
external irradiation. Since each case upon 
admission was carefully examined and 
curettage or biopsy done whenever pos- 
sible, each case received irradiation ther- 
apy according to its particular merits and 
in dosages which at the time seemed most 
sufficient. 

RESULTS 

In the five-year group (108 cases ad- 
mitted up until April 1, 1930) the percent- 
age of apparent cures was 25, and the per- 
centage of survivals with or without 
pathology was 35.1. 

The percentage of five-year cures in the 
group not operated upon was 27.2, while 
the corresponding figure in the group op- 
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erated upon was 19.3. The percentage of 
cases operated on which lived with or with- 
out pathology for five years was 32.2 com- 
pared to a percentage of 36.3 in the group 
not operated upon. Only five adenomalig- 
num IT cases and one adenocarcinoma case 
A had cures from cases operated upon in 
this five-year group. 

The patients of the group not operated 
upon who were in an operable state on ad- 
mission gave 39.6 per cent cures, while the 
cases operated on gave 19.3 per cent cures. 

When extra-uterine extension had taken 
place in the group not operated upon, not 
one case was cured and only two cases (one 
adenomalignum II and one adenocarci- 
noma A) lived with pathology for five 
years. 

Of the 10 cases operated on who did live 
five years, six showed evidence of recur- 
rence on admission. Of these six, four gave 
apparent five-year cures (three adenomalig- 
num II cases and one adenocarcinoma A 
case). The time interval between opera- 
tion and irradiation was less than five 
months in the adenomalignum II cases, and 
three years in the adenocarcinoma A case. 
Of those four cases which were not cured 
but lived over five years, the time intervals 
between operation and irradiation were 
three years, seven months, one year, seven 
months, one month, and one year, three 
months. The first three (adenocarcinoma 
A cases) showed recurrence on admission 
while the last two (one adenocarcinoma A 
and one adenocarcinoma #) had no evi- 
dence of recurrence on admission but sub- 
sequently developed recurrence. 

Analyzing those 21 cases operated on 
which did not live five years, it is found 
that all but two showed evidence of recur- 
rence on admission. One, which was ad- 
mitted four months after operation, died 
due to cardiac disease, but was free of re- 
currence; and the second, admitted one 
month after operation, died of recurrence 
in two years, nine months. 

In those cases operated on which were 
admitted with recurrence and did not live 
five years, the time interval between opera- 
tion and irradiation was as follows: less 
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than 6 months, nine cases; seven to 12 
months, three cases; one to two years, four 
cases; over two years, three cases. 

Thus it is seen that of 25 cases operated 
on which showed evidence of recurrence on 
admission, the percentage of five-year cures 
was 16. Of the six cases operated on which 
were free of recurrence on admission, the 
percentage of five-year cures was 33.3. It 
should be stated, however, that several of 
these cases had recurrence in a cervical 
stump where radium applications were 
easily applied. 

Charts VIII and IX will show the rela- 
tive results in the separate pathologic 
types. Best end-results were in the ade- 
nomalignum types where operation, if at- 
tempted, should be confined. 

A study of a three-year group consisting 
of 151 cases, admitted up until April 1, 
1932, revealed comparable summarized re- 
sults. Individual types varied, as seen in 
Charts VIII and IX. No definite conclu- 
sions shall be drawn from this group be- 
cause of the short time period. 


CONCLUSIONS 


The clinical history of many patients re- 
veals that a functional abnormality exists 
in the reproductive apparatus. 

The end-results of this series of cases at 
least demonstrates what irradiation per se 
will do. Every patient should have a diag- 
nostic curettage to determine the histo- 
logic type. If hysterectomy is performed, 
it is best confined to the adenomalignum 
types and should be total. Irradiation 
should closely follow operation. It is safe 
to say that pre-operative irradiation would 
greatly enhance post-operative results. 


RADIOLOGY 


The future should witness much better 
end-results from irradiation alone because 
of the newer technic of daily fractional pro- 
traction of x-rays and more adequate dis- 
tribution of radium applications in situ. 

The curability of uterine corpus cancer 
has not depended as much upon any pecu- 
liar sensitivity of the individual type to 
irradiation as it has upon the reactionary 
power of the host to this irradiation, the in- 
tegrity of the myometrium, and the accessi- 
bility of the neoplasm to the curet and 
radium applications. 
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IRRADIATION TREATMENT IN CARCINOMA OF THE UTERUS’ 


By WILLIAM E. COSTOLOW, M.D., Los Angeles 


together with Dr. Soiland (1921-1925) 
and Dr. Soiland and Dr. Meland 
1926-1934), we have treated 1,143 cases of 
carcinoma of the uterus by irradiation 
methods. Of this group, 718 were primary 
carcinomas of the cervix, 183 were carcino- 
mas of the cervix treated post-operatively, 
105 were primary carcinomas of the fundus, 
68 were carcinomas of the fundus treated 
post-operatively, and 69 were carcinomas 
occurring in the cervical stump, following a 
previous subtotal hysterectomy. Cases of 
carcinoma of the uterus are not seen in the 
early stage of the disease. In our practice, 
early carcinomas of the cervix, which would 
fall into Group I of the Schmitz classifica- 
tion, were rare. In the treatment of carci- 
noma of the uterus, the big problem has 
always been the metastatic pelvic glands. 

The Schmitz classification, as follows, 
was used: 

Group I. The clearly localized carcinoma; 
beginning nodule. 

Group II. The doubtfully localized carci- 
noma; beginning ulceration. 

Group III. The invading carcinoma, para- 
metrial involvement. 

Group IV. The terminal carcinoma: (qa) 
fixation; (6) involvement of adjacent or- 
gans; (c) distant metastasis. 

The clinical grouping of the 718 cases of 
carcinoma of the cervix showed 5 per cent 
which would fall into Group I of the 
Schmitz classification, 24 per cent were in 
the Group II or doubtful early cases, and 
71 per cent in Groups III and IV, with defi- 
nite pelvic gland involvement. 

Of the post-operative group of carcino- 
mas of the cervix (183 cases), 81 per cent 
had evidence of definite recurrence when 
they first reported for irradiation treat- 
ment. It is interesting to note here that of 
the 183 post-operative cervical cases, 153 
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were seen between the years 1921 and 1930. 
In this era, and in this locality, much more 
surgery was being done for carcinoma of 
the cervix than during the past five years 
or at the present time. 


CARCINOMA OF THE CERVICAL STUMP 


The 69 cases of carcinoma of the cervical 
stump were approximately 6 per cent of the 
total of 1,143 cases of cancer of the uterus 
that were seen. Following previous supra- 
vaginal hysterectomy, the shortest time 
of appearance of carcinoma was two 
months and the longest time, twenty-three 
years. Fourteen cases developed carci- 
noma under one year after operation and 
29 in less than two years after operation; 
these cases were probably pre-existing at 
the time of operation. The average time of 
recognition after operation was four and a 
half years. Fifty-two per cent of the cases 
had pelvic gland metastasis when first ex- 
amined. In this group it is difficult to un- 
derstand why there should be a larger num- 
ber of cases in which the disease was local- 
ized or doubtfully localized to the cervix, 
than in the group of primary carcinomas of 
the cervix. Perhaps this variation is due to 
the fact that these patients, once having 
undergone surgery and having been assured 
they would be well, became early alarmed 
at the presence of bleeding or discharge 
from the cervical stump and returned 
promptly for examination. 

Twenty-one of the 69 cases of carcinoma 
of the stump were seen during the five-year 
period, 1921 to 1925. Ten of these cases 
could not at the present time be traced, and 
are counted as dead, although two had sur- 
vived five years and were well when last 
seen. The remainder of the 21 are defi- 
nitely known to be dead. However, four of 
these cases have survived the ten-year 
period after treatment with irradiation, 
two cases having had palpable glands when 
first seen. Radium in the cervical canal 
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and vaginal vault was the only treatment 
given in two cases. Two had a combina- 
tion of x-ray and radium, but the amount 
of x-ray treatment given in those years was 
small and would be considered entirely in- 
adequate now. Nevertheless, with this 
moderate amount of treatment we have 
four patients, with this unfavorable carci- 
nomatous involvement, that have been well 
for a ten-year period. 

It is seen that this group of cases is par- 
ticularly unfavorable for irradiation treat- 
ment, especially with radium, due to the 
altered anatomic condition which causes 
the application of radium to be difficult. 
Of course, at the present time heavy exter- 
nal irradiation would be used almost exclu- 
sively in these cases. 

The saddest feature about this group is 
that carcinoma undoubtedly could have 
been prevented if the cervix had been re- 
moved at the time of the supravaginal 
hysterectomy. 


PATHOLOGY 


Prior to 1931, our cases were not graded 
pathologically as to the degree of malig- 
nancy. Since that time, Dr. Ludwig Lind- 
berg has been associated with us and all 
cases have been graded. It has been found 
that the large majority of cases of carci- 
noma of the cervix fall into Grades III and 
IV, Broders classification (about 80 per 
cent). A group of 231 cases of carcinoma 
of the uterus have been graded in our office 
since 1931, as shown by Table I. A num- 
ber of other cases treated by us in other 
hospitals were not graded. 


DEVELOPMENT AND METHODS OF TREATMENT 


In the cases treated in 1921, and some in 
the following few years, only radium was 
used. Some of these cases, even with meta- 
static pelvic glands, showed complete 
disappearance of the disease after treat- 
ment with radium alone. In 1922, deep 
therapy was commenced with voltages be- 
tween 180 and 200 kilovolts. From then 
on, the great majority of all cases of carci- 
noma of the uterus received both radium 
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TABLE I. 
Grade | 
I Grade | Grade | Grade 
(Broders) II G5 ie ie 64 
Squamous [ = 
Carcinoma | 
Cervix, 0 19% | 58% 23% 
176 cases 
Adenocar- si i. 
cinoma | | 
Cervix, | 20% | 30% | 45% 5% 
20 cases 
| Adenocar- as “Gh, = le “a 
cinoma 
Fundus, 34% 29% 26% 11% 


| 39 Cases 

and deep x-ray therapy. As time pro- 
gressed, more intensive x-ray treatment 
has been administered, and in recent years 
fractionated doses have been given. Dur- 
ing the past two years voltages of around 
500 kilovolts have been used. 


PRESENT TECHNIC 


Since 1933, in our present technic, a 
voltage of around a half million is used 
with the Lauritsen type tube—distance 52 
cm.; filter 0.6 mm. lead (equivalent 12 mm. 
or '/. inch copper); effective wave length 
0.05 Angstrom; half value layer 0.5 mm. 
lead; in aluminum, half value layer 
23mm. aluminum; depth dose 53 per cent 
at 10 cm. (in paraffin). Treatment rate is 
15 r per minute. Four or six pelvic portals 
are used; two 15 X 15cm. portals anteriorly 
over the pelvis; two 15 X 15 portals pos- 
teriorly, and two laterally, if six portals are 
used. Daily, two portals receive 150 r 
units (measured in air); total dosage of 
from 1,606 to 2,000 r is given each portal. 
This produces a definite erythema, with 
desquamation. Diarrhea is complained of 
in many cases but usually soon disappears 
if the daily dosage is decreased. In some 
cases 300 r is given daily, alternating the 
four or six portals. With safety, from 
10,000 to 12,000 r units may be given over 
a period of from five to six weeks. The 
plan of this treatment should be individual- 
ized considerably, according to the size of 
the patients and their ability to withstand 
the irradiation. 
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The primary growth is markedly in- 
fluenced by the x-ray series. Often, a 
cauliflower primary growth of a high degree 
of malignancy will completely disappear 
after such a series. 

Following the x-ray series, radium appli- 
cations are commenced immediately, a di- 
vided series of vaginal and intra-uterine 
applications being given. In the vaginal 
application, 2 mm. of gold and 1 mm. of 
aluminum filter is used, and in the intra- 
uterine application, 1 mm. of gold and 1 
mm. of aluminum is used. Previously, we 
applied a vaginal dosage of from 1,200 to 
1,400 milligram-hours, and an intra-uterine 
dosage of from 900 to 1,200 milligram- 
hours. This was repeated in one week and 
again in two weeks. Since the supervoltage 
x-ray has been used, we have reduced the 
vaginal vault dosage, but have not elimi- 
nated it. Usually, however, most of the 
radium dosage is given intra-uterine. With 
1 mm. gold filter, a dosage of from 4,000 to 
6,000 milligram-hours may be given. This 
dosage is divided into one- and two-week 
intervals. Many cases which have had the 
full radium dosage have not shown any bad 
effects following this heavy irradiation. 
The tact that the radium follows immedi- 
ately after the x-ray series is probably the 
important factor in preventing unduly de- 
layed reactions, because the tissues in the 
vaginal vault and cervix have not had time 
to develop fibrosis and interference with the 
local circulation, which occurs from four to 
six weeks following intensive irradiation. 

Certainly, the intra-uterine radium can 
do no harm to the bladder or rectum, as 
distance and filtration prevent much irra- 
diation outside of the walls of the uterus. 
We believe the radium dosage absolutely 
essential in order to give sufficient irradia- 
tion to the uterine canal and cervical 
glands. 


RESULTS 


Carcinoma of the Cervix.—In the group 
of cases, during the period from 1921 to 
1925, a total of 209 cases were seen; 15 
were not treated and 34 (16.2 per cent) 
were untraced. Fifteen cases (7.1 per cent) 


have lived past the ten-year period and are 
free from disease at the present time. Some 
have died of other causes than cancer, but 
are grouped with the cases that have died 
of cancer as are our untraced cases, which 
form such a large percentage of the total. 
Of the cases living, three were in the clinical 
Group I, seven in Group II, four in Group 
III, and one in Group IV. We realize that 
the percentage of ten-year cures here re- 
ported is low, but considering that 70 per 
cent of the cervix cases had pelvic gland in- 
volvement when first seen, and that facil- 
ities for external irradiation were not ade- 
quate at that time, the 15 patients living ten 
years and longer give definite proof of the 
value even of a limited amount of irradia- 
tion. 

Post-operative Carcinoma of Cervix.—In 
the period from 1921 to 1925, 90 cases were 
seen. These cases were referred by a 
variety of operators, many of whom had 
apparently undertaken to do a simple total 
hysterectomy in cases which already had 
parametrial infiltration. When first re- 
ferred for irradiation, 68 per cent of these 
had palpable definite recurrences. Only 
six have remained well after the ten-year 
period. 

In 34 cases of carcinoma of the fundus, 
treated during the same period of time, 
14.7 per cent are well after ten years. In 
this early period, 25 cases of carcinoma of 
the fundus were treated by surgery fol- 
lowed by irradiation. These were deemed 
to be operable by the surgeon, and radical 
hysterectomy was done, followed later by 
irradiation. Only one of these cases sur- 
vived the ten-year period. 

Twenty-one cases of carcinoma of the 
cervical stump were treated during the 
period from 1921 to 1925; 19 per cent are 
well after ten years. 

As mentioned before, radium alone was 
used in the great majority of these cases; 
also, the maximum filtration of the radium 
was | mm. of brass. Consequently, the 
radium dosage was only about one-half 
that which is generally applied to-day. 

In the period from 1926 to 1930, the 
amount of primary regression, palliation, 
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and the percentages of cures increased. 
The five-year result in this group (298 
cases of primary carcinomas of the cervix), 
including cases not treated and those un- 
traced, is 19.5 per cent absolute five-year 
cures. The percentage of advanced cases 
was practically the same in this group but 
the use of larger dosages of radium, with 
heavier filtration and the addition of more 
systematized 200 kv. x-ray technic, has 
improved the results. It is hoped, at a 
later time, to report these cases in detail, 
together with the later group (1931 to 
1934). 


SUPERVOLTAGE 


Our experience in supervoltage extends 
over a five-year period, but the super- 
voltage work in our clinic has been carried 
on only a little over two years, and, of 
course; it is too early to have much con- 
clusive information regarding the perma- 
nent curative effects of this measure. How- 
ever, sufficient opportunity has been given 
to observe the effects of primary regression 
of the growth in a considerable number of 
cases of carcinoma of the cervix with meta- 
static pelvic glands. A few of these are 
briefly cited here. 

It is realized that there is a great differ- 
ence between primary regression of the 
tumor and five- or ten-year permanent 
cures. However, it has been observed that, 
in about half of these cases of Group III 
(Schmitz) which have not had previous 
irradiation, there is a complete disappear- 
ance of the palpable pelvic glands following 
the external supervoltage irradiation fol- 
lowed by radium. In 20 cases the time 
since treatment is past one year. Two 
cases with bilateral, fixed, parametrial in- 
volvement (Group IV, Schmitz) have 
shown complete disappearance of all pal- 
pable pathology. 

We realize that primary regression and 
even five-year definite arrests of cases with 
pelvic glands have been obtained in the 
past by the use of voltages around 200 kv. 
with radium, and by Coutard without 
radium. In our experience, however, it 
seems that the primary regression has been 
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more prompt and more certain from the use 
of the 500 kv. technic. 

Some cases which had been given com- 
plete radium and 200 kv. x-ray technic, 
with only partial improvement, have later 
been cleared up of their pelvic gland pa- 
thology by the use of the 500 kv. technic, 
These cases were among the earlier ones 
treated with supervoltage at our clinic, and 
which received dosages much smaller than 
those employed at the present time. 

Case 1. Mrs. M., squamous-cell carci- 
noma, Grade III, clinical Group III. In 
1931, this patient was given radiuim(6,000 
mg.-hr.) and x-ray, a total of 900 r units 
(200 kv.) over each of four pelvic fields. 
The growth which involved the cervix and 
vaginal vault disappeared. The extensive 
infiltration in the right parametrium did 
not change. Six months later, another 
fractionated series of 1,200 r to each of four 
15 X 15 em. pelvic fields over a period of 
three weeks was given without any definite 
palpable change. In June, 1933, this 
growth had extended, involving the recto- 
vaginal septum, producing a mass 6 X 6 
cm. in size, and partially occluding the rec- 
tum. At this time, the 500 kv. technic was 
used, with an attempt to cross-fire on the 
indurated area, 1,300 r being given through 
each of one 10 X 10 cm. perineal and two 
15 X 15 cm. gluteal fields, over a period of 
21 days. The infiltration entirely disap- 
peared and has not recurred to the present 
date, an interval of about eighteen months. 
This amount of irradiation is certainly not 
a large one, but has so far proved sufficient 
in this case. 

Case 2. Mrs. T., Grade IV squamous 
carcinoma, clinical Group III, with fixed 
right parametrial involvement. In Octo- 
ber, 1932, the patient was given 6,400 
milligram-hours of radium, and 4,000 r 
x-ray with 200 kv. (four pelvic fields, frac- 
tionating dosage, 25 days). There was 
local healing of cervix and vaginal vault in- 
volvement but no change in right para- 
metrial involvement. The patient returned 
in May, 1934, with extensive fixed para- 
metrial involvement on both right and left 
sides. A supervoltage series (500 kv.) was 
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then given over four pelvic portals, a total 
of only 3,800 r being given over a period of 
about three weeks. There was a complete 
disappearance of all parametrial infiltra- 
tion, and there has been no recurrence after 
a period of 19 months. 

Case 3. Mrs. P., squamous-cell carci- 
noma, Grade II, clinical Group IV, treated 
17 months ago, vaginal vault contracted, 
cervix nodular, ulcerated and necrotic; 
bilateral, fixed infiltration of parametria. 
The patient was given radium, 4,600 mg.- 
hr.; supervoltage to five fields, one 10 X 10 
em. and four 15 X 15 cm., over pelvis, 
1,500 r each. The total dosage of 7,500 r 
was fractionated over a period of 30 days. 
All pelvic pathology completely disap- 
peared and there has been no recurrence 
during the past 17 months. The response 
in this case is striking, due to the low grade 
of the malignancy and the extent of the 
disease. We have not obtained a result 
similar to this with radium and 200 kv. 
x-rays in this grade of malignancy, and 
with this extent of disease. 
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SUMMARY 

During the past 14 years, definite im 
provement has been made in the technic of 
irradiation of carcinoma of the uterus, both 
in the use of radium and x-ray. Even in- 
complete irradiation produces ten-year 
cures in early uterine carcinomas, as is 
shown by some of our group of 1,143 cases, 
during the period of 1921 to 1925, but will 
be of little benefit to those with pelvic 
gland metastasis. The use of intracavital 
radium is limited to the local pathology in 
the uterus, and very little permanent effect 
can be expected in the metastatic pelvic 
gland areas. Here, external irradiation by 
means of 200 kv. x-ray has been shown to 
be of value. The x-ray irradiation should 
be a thorough, fractionated, daily course, 
as has been outlined here, and followed by 
the immediate use of radium in the uterus. 
Supervoltage x-ray of 500 kv. or higher 
may prove to be a more efficient addition to 
the radium than the 200 kv. This suppo- 
sition is based upon the primary regression 
so far obtained. 








BENIGN PREPYLORIC ULCER’ 


By A. C. SINGLETON, M.D., Toronto, Ontario, Canada 


From the Departments of Radiology, University of Toronto and Toronto General Hospital 


=—HERE has been a growing inclination 

in recent years to regard the terminal 

portion of the stomach as possessing 
distinctive physiologic characteristics, and 
pathologic tendencies. Thus, ulcers in this 
location are quite widely believed to be 
more often ulcerating carcinomas, or if be- 
nign, to show a higher incidence of malig- 
nant degeneration than lesser curvature 
ulcers in the pars media. While an ex- 





Fig. 1. 
Fig. 1. Case 1. Mr. G. B., aged 50 years. 
proximal to pyloric sphincter. (See Table II.) 
Fig. 2. Case 2. Mrs. A. S., aged 44 years. 
proximal to the sphincter. 


haustive review of the literature does not 
come within the province of the present 
discussion, a few references to recent opin- 
ions on this question may be helpful. 
With regard to the development of can- 
cer in gastric ulcers in general, the most 
widely divergent opinions have been, and 


1 Presented before the Radiological Society of North 
America, at the Twenty-first Annual Meeting, in De- 
troit, Dec. 2-6, 1935. 


Benign prepyloric ulcer; 


still are, held, due partly at least to lack of 
unanimity among pathologists in the inter- 
pretation of early malignant changes in 
ulcer. The most commonly accepted in- 
cidence of cancer in gastric ulcer is from 5 
to 10 per cent, with many writers placing 
the figure even lower than this. Ewing (1) 
states that ‘‘among the many ulcers treated 
medically which persist or recur, not more 
than 2 per cent develop cancer and some of 





Fig. 2. 


note ulcer crater immediately 


Multiple gastric ulcers; one prepyloric ulcer immediately 
On microscopic examination, both were benign, chronic gastric ulcers. 


these may have been originally cancers.” 
However, the incidence of cancer in ulcers 
in the extreme pyloric end of the stomach, 
quoted by many recent observers, is defi- 
nitely higher than this. Thus, Hurst (2) re- 
ports that ‘‘no less than three out of nine 
ulcers in the pyloric region showed malig- 
nant changes.’’ Orator (3) found 11 out 
of 34 ulcers in the prepyloric region to show 
malignant changes; Haudek (4) is in agree- 
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TABLE I—DISTRIBUTION OF 145 CASES OF 
BENIGN GASTRIC ULCER 


MUN OASES 65 cosy cass iets 145 
Above prepyloric segment 
MAESTEG fe liics 625-5 sss sa. ses 130 cases (or 90 per cent) 
Benign prepyloric ulcer (all 
RTI) 0 6 0-4. 920, 1014 0 0. 0)4. 9 60.5 0.8 
Benign prepyloric ulcer 
microscopically proven.... 


15 cases (or 10 per cent) 


7 cases (or 5 per cent) 


ment with this figure. Kirklin (5) states 
that ulcers near the pylorus are more likely 
to be malignant than those on or near the 
lesser curvature and well removed from the 
pylorus. Hampton (6), limiting the pre- 
pyloric region to include only the distal one 
inch of the stomach exclusive of the sphinc- 
ter, found not a single instance of chronic 
benign prepyloric ulcer in the Massachu- 
setts General Hospital over a three-year 
period. 

In order to determine the relative and 
actual frequency of benign and malignant 
ulceration in the prepyloric portion of the 
stomach, I have reviewed the films of all 
cases in which a diagnosis of gastric ulcer 
was made in the Department of Radiology 
of the Toronto General Hospital, since the 
first of January, 1932. This comprises a 
period of almost four years. 

Without fully agreeing that the prepy- 
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loric segment should be so narrowly con- 
fined, it has been limited for the present 
study to include only the terminal one inch 
of the stomach. Ulcers in the sphincter 
have been excluded, as, surgically and patho- 
logically, these are usually considered as 
duodenal ulcers. As the subject is mainly 
concerned with the differential diagnosis of 
benign and malignant ulceration, obvious 
large ulcerating carcinomas in the pyloric 
end of the stomach have been considered as 
carcinomas and not as ulcers. In any 
event, all the lesions so excluded involved 
more than the small prepyloric segment as 
defined. 

In all cases of benign prepyloric ulcer 
here reported, in which the lesion was re- 
sected, the ulcer has been studied by serial 
microscopic sections, showing all portions 
of the ulcers. The actual location of the 
ulcers was determined by measurements on 
the radiographic films, and from the pathol- 
ogists independent measurement of the 
ulcer as seen in the gross specimen, measur- 
ing from the center of the crater in each 
case. 

In the four-year period since January, 
1932, our records show 145 cases of benign 
gastric ulcer. Of these 145 cases, 15, or 





























TABLE II 
! | 1 ar | 
Case | Sex | Age actors Location of Ulcer Path. Report 

Symptoms | 

G. B. M. | 50 8 years | On lesser curvature 1.5 cm. above | Healing benign ulcer on _ lesser 
| | the proximal border of sphincter curve 1.5 cm. proximal to 

Case | sphincter 

A.S. F. | 44 3 years | On lesser curvature immediately | Benign ulcer 0.7 cm. diameter on 

proximal to sphincter lesser curve immediately proxi- 
Case 2 | mal to pyloric sphincter 
J. R. | M. | 39 12 years | On lesser curvature 2.5 cm. proxi- Benign ulcer 2.5 cm. proximal to 
| mal to sphincter sphincter 

Case 3 | 

m2. | F. | 40 | 15 months | Immediately proximal to sphincter | Benign ulcer close to sphincter 
| | 

Case 4 | | 

il | ee : oth Risers Z 

J.Mck.| M. | 48 8 years 2.5 em. proximal to sphincter | Benign ulcer 2.5 cm. proximal to 
| sphincter 

Case 5 | 

i et ce - SS | . : Py r », — ry = amare en ee 

A. P. | M. 48 | 4 years | On lesser curvature immediately ad- | Immediately adjacent to pyloric 
| jacent to pyloric ring | ring, benign ulcer 0.5 X 0.7 em. 

Case 6 | | diameter ; Py 

nw. | F. 29 3 years | On lesser curvature 2 cm. proximal | Chronic benign ulcer 2.5 em. in 
| to sphincter | diameter 

Case7 | | | | 

=—— u L ss 

Male 4 Youngest 29 


Oldest 50 


Female 3 Average 43 


Average duration of symptons—five and one-half years 
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Fig. 3. 


Fig. 3. Case 3. Mr. J. R., aged 39 years. 
2.5 cm. proximal to the sphincter. 

Fig. 4. Case 4. Mrs. E. L., aged 40 years. 
ture immediately proximal to the sphincter. 


10 per cent, involved the prepyloric seg- 
ment, and 130, or 90 per cent, were above 
this region, on or near the lesser curvature. 
Of the 15 cases of ulcer in the prepyloric 
segment, seven had partial gastrectomy, 
and, microscopically, their lesions were 
found to be benign gastric ulcers within one 
inch of the sphincter in each case (see 
Table I). 

Of the seven cases of proven benign pre- 
pyloric ulcer, four were men and three were 
women. The youngest patient was 29 
years of age, the oldest was 50, and the 
average age was 43 years. The duration of 
clinical symptoms varied from fifteen 
months to twelve years, the average being 
five and one-half years. The location of 
the ulcer varied from immediately proxi- 
mal to the sphincter to the limit of the area 
here considered, 7.e., one inch from the 
sphincter. The actual diameter of the ul- 
cer craters varied from 3 millimeters to 2.5 
centimeters. Without giving all the de- 
tail of the clinical features of these cases, 
their essential findings are shown in Table 
II, with a characteristic radiograph of each 


Benign prepyloric ulcer; 


Benign prepyloric ulcer; 


Fig. 4. 


note ulcer crater on lesser curvature 


note ulcer crater ‘on lesser curva- 


case shown in from Figures 1 to 7, respec- 
tively. 

Of the eight cases which were not sub- 
jected to resection, each presented a clini- 
cal history quite compatible with ulcer; 
radiologically, each showed a well defined 
prepyloric crater, and each case had relief 
of symptoms and disappearance of the 
crater on medical treatment. Clinically, 
these cases have remained well, and have 
given negative radiologic findings over pe- 
riods varying from a few months to three 
years. 

In order to provide a comparison, the 
cases in the corresponding period of time 
presenting the radiologic findings of gas- 
tric cancer were reviewed with regard to 
the incidence of carcinoma in the pyloric 
end of the stomach, and as to the number 
that involved only the small prepyloric 
segment. This series comprised 133 cases 
of gastric cancer, of which 60 cases, or 45 
per cent, involved the cardiac end or the 
pars media, and 73 cases, or 55 per cent, in- 
volved the pyloric end of the stomach. Of 
the 73 cases of pyloric end carcinoma, only 
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Fig. 5 


Fig.6. Case6. Mr. A. P., aged 48 years. 
just proximal to the sphincter. 
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Fig. 6 
Fig. 5. Case 5. Mr. J. McK., aged 48 years. Benign prepyloric ulcer 2.5cm. proximal to the sphincter. 
The ulcer is associated with intense spasm of the prepyloric segment. 


Benign prepyloric ulcer; note large crater on lesser curvature 
In this case the ulcer had become very much smaller between the making 


of this film and the resection, so that it was only 0.5 X 0.7 cm. in diameter in the resected specimen. 


13 cases, or 10 per cent of the total, in- 
volved only the small prepyloric segment 
of the stomach, as here defined. These 13 
cases include four malignant prepyloric ul- 
cers (see Table ITT). 

The four cases of malignant ulcer in the 
prepyloric segment, while too few to allow 
of definite conclusions, presented the follow- 
ing findings. There were three men and 
one woman in this group, the youngest pa- 
tient being 49 years of age, the oldest, 67, 
and the average age, 53. The shortest his- 
tory of gastric symptoms was six months— 
the longest 15 years. In two of the four 
cases, the microscopic examination sug- 
gested development of the carcinoma in 
chronic benign ulcer (see Fig. 8). 

If one takes from both series of cases all 
those showing evidence of ulcer within one 
inch of the proximal border of the sphinc- 
ter, it is observed that of 19 cases, 15 are 
benign, if clinical and radiologic evidence 
alone is accepted. Of 11 cases in which 
microscopic examination of the lesion was 
obtained, seven were found to be benign as 


TABLE III.—DISTRIBUTION OF 133 CASES OF 
GASTRIC CANCER 


ROCANGCASES. sakes cee aceon Leo 
Cardiac end 
SURI 5 fod cain Wiens ees 
PPlOnIGeNG 6k. sees cca osc 
Prepyloric segment only.... 
Malignant prepyloric ulcer 
(included in the 13 cases in 
the prepyloric segment)... 


60 cases (or 45 per cent) 
73 cases (or 55 per cent) 
13 cases (or 10 per cent) 


4cases (or 3 per cent) 


TABLE IV.—-RELATIVE INCIDENCE OF BE- 


NIGN AND MALIGNANT PREPYLORIC ULCER 
TOUOUCASES Ss Sc sics oe eae 19 
Benign........:.....0+.+.+. 1L5eases(or 79 per cent) 
[a 4 cases (or 21 per cent) 
Benign (microscopically) 

NRO MONS 56 oris6 sos a a sd 03s 7 cases (or 37 per cent) 


compared to four with carcinomas (see 
Table IV). As to the accuracy of radio- 
logic interpretation in the seven cases of 
benign prepyloric ulcer operated upon, in 
four, the pre-operative diagnosis was be- 
nign ulcer, while in the other three cases we 
felt that in all probability the lesion was be- 
nign ulcer, but because of insufficient re- 
sponse to medical treatment and the 
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Fig. 7. 


Fig. 7. Case 7. Mrs. H. W., aged 29 years. 
ture about 2.5 cm. proximal to the sphincter. 

Fig. 8. Mrs. M. G., aged 59 years. 
deep crater with overhanging edges. 
palpable mass. 


quoted high incidence of malignant degen- 
eration in prepyloric ulcers, we felt that we 
could not exclude carcinomatous ulcer. Of 
the four cases classified as malignant pre- 
pyloric ulcer, three had pre-operative radio- 
logic diagnosis of gastric cancer. The 
fourth case was diagnosed benign and, mi- 
croscopically, showed carcinoma develop- 
ing in benign chronic ulcer. 

Radiological Findings in Benign Prepy- 
loric Ulcers.—The ease of demonstration of 
prepyloric ulcers varies with the position 
and depth of the crater and the degree of 
associated spasm. In many cases, particu- 
larly in superficial ulceration, the amount 
of spasm is out of all proportion to the size 
of the ulcer causing it, and may even mask 
the crater or simulate an annular infiltra- 
tive lesion. In deeper, more penetrating 
types of ulcer, spasm is usually less or may 
even be absent. The crater itself usually 
presents a square or conical appearance, 
being widest at its junction with gastric lu- 
men, as are benign ulcer craters elsewhere. 
A flattening of the lesser curvature imme- 
diately proximal to the sphincter is not un- 
common, and one may be able to visualize 


Large benign prepyloric ulcer; 
The ulcer crater measures 2.5 cm, in diameter. 

Ulcerating prepyloric carcinoma (malignant prepyloric ulcer). 
On fluoroscopic examination, this lesion was associated with a definite 


Fig. 8. 
note crater on lesser curva- 


Note 


the crater of a small mucosal ulcer in the 
center of the flattened area. If the spasm 
is great, the gastric ruge are compressed 
and may not be satisfactorily visualized. 
In cases in which spasm is not marked, one 
may visualize a convergence of gastric 
ruge toward the lesion. Gastric peristalsis 
is usually normal or hyperactive in these 
cases, in spite of which a six-hour residue 
is relatively common. Four of our seven 
microscopically proven cases of benign ul- 
cer gave six-hour residues, varying from 20 
to 90 per cent. The fluoroscopic examina- 
tion is of extreme importance, as in these 
cases one will seldom, if ever, be able to 
palpate a mass associated with the lesion. 

The accurate localizing of an ulcer with 
regard to the pyloric sphincter is of prime 
importance but may be difficult in certain 
cases. If one can place the crater as distal 
to the sphincter, the question of carcinoma 
may, of course, be dismissed. 

In contrast to the above description of 
benign prepyloric ulcer, the malignant ul- 
cer usually presents more clean-cut fea- 
tures. The ulcer itself is usually larger in 
diameter and deeper, and is more often 
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found on the posterior wall of the prepy- 
joric segment The edges of the crater are 
frequently heaped up, giving the appear- 
ance of a pocket with a narrower communi- 
cation with the lumen of the stomach. On 
palpation under the fluoroscope, the halo 
sign of Carman (7) or the meniscus sign 
may frequently be demonstrated. If good 
relaxation of the patient’s abdominal mus- 
cle is obtained by examining in the semi- 
recumbent position, a mass corresponding 
to the ulcer will usually be felt. The lesion 
practically always produces some degree 
of pyloric obstruction, as indicated by a 
six-hour gastric residue (Fig. 8). 

In the differential diagnosis of benign 
and malignant prepyloric ulcer, and of pre- 
pyloric lesions generally, we have found a 
repeat examination, after the patient has 
been for from two to three weeks on a 
bland diet, to be of inestimable value and 
we have adopted this procedure in all 
doubtful prepyloric lesions. Reflex spasm 
will be absent, or very much less, after this 
period of time. In benign prepyloric ul- 
cer, the associated spasm will be less and 
the ulcer crater, if seen at the original ex- 
amination, will be smaller. Malignant 
ulcer, on the other hand, will show very 
little change in the essential lesion, 7.e., the 
crater, though the amount of associated 
edema may be decreased. 

I do not mean to infer from the above 
statement that disappearance of crater or 
shrinking in size necessarily rules out car- 
cinoma, as we have observed carcinoma- 
tous ulcers to decrease in size and occasion- 
ally even to disappear under continued 
medical treatment. These cases will re- 
quire frequent recheck examinations, the 
interval between which may be increased 
if the patient remains well clinically, and 
presents a normal radiographic appearance 
of the stomach. 


DISCUSSION 


A comparison of Tables I and III reveals 
the fact that, in these series of cases, an 
equal percentage of gastric ulcers and of 
gastric cancers involved only the small pre- 
pyloric segment of the stomach, namely, 10 


per cent in each case. In actual numbers 
of cases, benign ulcer was slightly more 
common than carcinoma. In considera- 
tion of ulcerative lesions in the prepyloric 
region, if one accepts as proof of the inno- 
cence of an ulcer only microscopic exami- 
nation of the resected specimen, then the 
incidence of benign to malignant prepy- 
loric ulcer in this series is seven benign to 
four malignant—almost two to one. If 
one accepts, as I believe one may, clinical 
and radiologic evidence confirmed by re- 
peated examinations of the patient, then 
the ratio in our series is fifteen benign to 
four malignant ulcers, or almost four to one. 
From this it will be seen that in any given 
case showing radiologically an ulcer within 
one inch of the pyloric sphincter, the mathe- 
matical probabilities are at least two to 
one and more likely four to one that it is a 
benign ulcer. 

The differential diagnostic features of be- 
nign ulcer and ulcerating carcinoma are 
usually distinctive, and either at the first 
examination, or by repeat examination in 
two to three weeks’ time it is usually pos- 
sible radiologically to differentiate the two. 
One must not be misled by the fact that an 
ulcer is apparently smaller after two to 
three weeks of medical treatment; ulcerat- 
ing cancers have been observed to do th's 
The case must be followed until the ulce 
disappears, and repeat examinations must 
be done after this to be certain that it re- 
mains healed. 


CONCLUSIONS 


(1) Seven cases of benign prepyloric ul- 
cer within one inch of the pyloric sphincter 
are presented. The proof in each case 
rests upon serial microscopic sections of all 
portions of the ulcer. 

(2) In a series of 145 consecutive gastric 
ulcers, benign ulcer in the terminal inch of 
the stomach, exclusive of the pyloric 
sphincter, was found to be twice as com- 
mon as malignant ulcer. 

(3) The differential radiologic findings 
in benign and malignant prepyloric ulcers 
are discussed, and the value of re-examina- 
tion in prepyloric lesions is emphasized. 
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DISCUSSION 

Dr. FRED JENNER Hopces (Ann Arbor, 
Mich.): I have read Dr. Singleton’s paper 
with a great deal of interest, particularly 
because he is dealing with a problem which 
has been ardently argued before this and 
other Societies for years and because his 
paper shows a real desire to get at the bot- 
tom of the question of malignancy in gas- 
tric ulcer and to go back to source material 
for reliable information. 

Only by following to the surgical amphi- 
theater those of his patients subsequently 
operated upon and by visiting the patho- 
logic laboratory to examine removed tissues 
can the roentgenologist learn to intelli- 
gently interpret his fluoroscopic observa- 
tions. 

Dr. Singleton’s paper reminds one that 
it is well to remember that the signs of be- 
nignity in an ulcer are largely of the nega- 
tive variety—that one must be highly suspi- 
cious of malignancy. Although he has 
quoted figures from a relatively small 
group of cases to show that one may expect 
ulcers in the immediate prepyloric portion 
of the stomach to be benign rather than 
malignant, I believe that it is still a pretty 
good procedure to suspect malignancy in 
any gastric lesion. I have a low order of 
respect for my own ability to establish ac- 
curately the benignity of any gastric ulcer 
upon roentgen evidence alone. 

All of these papers emphasize the fact 
that roentgenologic examination of the 
gastro-intestinal tract is hard work regard- 
less of the specific methods employed; that 
any short-cut devised to avoid hard work 
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is fraught with the danger of inaccurate dj- 
agnosis. 


Dr. Lester Levyn (Buffalo, N. Y.): 
Dr. Singleton has presented a most timely 
paper, because it again brings before us the 
subject that, though perennially discussed, 
will always maintain our intense interest. 
As he has stated, pathologists hold widely 
different opinions concerning the question 
of malignant degeneration of benign ulcers. 
One pathologist may be certain that simple 
hyperplastic cells are seen in a section of an 
ulcer, whereas another, in studying the 
same section, may be equally certain that 
the cells are of the malignant hyperplastic 
type. 

In a text-book just off the press on ‘The 
Stomach and Duodenum,”’ by Eusterman 
and Balfour and members of the Staff of 
the Mayo Clinic, McCarty states that ina 
study of 2,398 gastric cancers, 1,620 sub- 
acute and chronic ulcers, he has observed 
“the various stages of evolution of gastric 
cancer, and those stages have been most 
frequent in chronic gastric ulcer.’’ He 
further states that at least 10 to 15 per cent 
of ulcers contain cells which cannot be dif- 
ferentiated from cancer cells. 

Hampton and Singleton are the only two 
writers, to my knowledge, who have con- 
cerned themselves with prepyloric lesions 
involving only the terminal one inch of the 
stomach. I feel that such a distinction is 
mainly of academic interest; at least until 
such a time as we have conclusive evidence 
as to why the immediate prepyloric region 
is with relative infrequency the seat of be- 
nign ulcers. 

In most cases it is possible to distinguish 
roentgenologically between benign and 
malignant ulcers, but there are instances 
in which an ulcer presents every character- 
istic of being benign and yet the patient 
succumbs to cancer in a short time. 

Dr. Singleton emphasized one very im- 
portant fact, namely, that carcinoma and 
ulcers may show improvement roentgeno- 
logically and in time disappear entirely 
under treatment. I wish briefly to pre- 
sent such a case. 
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The patient, a man 48 years of age, was 
first seen on Nov. 14, 1934, and upon him a 
diagnosis of peptic ulcer was made from the 
history, laboratory findings, etc. Roentgen 
exainination showed what appeared to be a 
benign ulcer on the lesser curvature. 

Re-examination on Dec. 1, 1934, after 
medical treatment and rest in bed, revealed 
the ulcer to be diminished in size. 

Further x-ray study on Feb. 27, 1935, 
showed complete disappearance of the 
crater. 

On March 8, 1935, the gastro-enterolo- 
gist reported that the patient was symp- 
tom-free, and that he had gained eight 
pounds. He was instructed to return in 
three months unless symptoms recurred 
sooner. 

On June 22, 1935, he was still symptom- 
free. Physical examination, however, dis- 
closed numerous small palpable masses 
through the abdomen. 

Operation on June 28, 1935, found the 
peritoneum filled with metastases. The 
liver was free. The primary lesion was lo- 
cated on the lesser curvature, about the 
size of a half-dollar. It had not perforated. 

The chief concern of the roentgenologist 
is to establish a diagnosis as early as pos- 
sible, and if there remains the slightest 
doubt as to whether an ulcer is benign or 
malignant, the patient should receive the 
benefit of the doubt by extirpation of the 
ulcer. 

If I recall correctly, several years ago Dr. 
Cole reported a case in which there was a 
lesion on the lesser curvature. He was un- 
certain as to the question of malignancy 
roentgenologically, but was biased toward 
malignancy by other factors, such as the 
age of the patient, the site of the lesion, etc. 
Operation was performed, and the patholo- 
gist reported the specimen as revealing as 
early a stomach cancer as he had ever seen. 

In 1929 Haudek wrote: ‘“‘We may fairly 
hope, we may reasonably expect, that it 
will fall to our lot to attain in the near fu- 
ture yet greater success in the diagnosis of 
the smallest tumors and of malignant 
changes in the mucosa over and above the 


results hitherto reached—results which 
are even now by no means to be despised. 
“One thing is certain—that none but 
men with a sound knowledge of pathology, 
clinical medicine, and radiology can ever 
help cancer sufferers to the earliest possible 
diagnosis and cure of their disease.” 


Dr. LEwis GREGORY COLE (New York 
City): As for Dr. Singleton’s paper, I am 
heartily in accord with practically every 
statement he made, but before I go any 
farther I wish to pause to express my af- 
fection and respect for one who was a mem- 
ber of this Society and who was associated 
with me during the War and for a period of 
time thereafter, and who subsequent to 
that was professor of roentgenology at 
Toronto University. I refer to Dr. Dixon, 
who was Dr. Singleton’s predecessor, and 
I can see by every expression and by his 
rational reasoning that he was trained by 
Dr. Dixon. Considering my great respect 
for Dr. Dixon this quality in Dr. Singleton 
gives me a great thrill. Dr. Singleton’s 
courage in assembling this material and 
presenting it at this meeting in opposition 
to one of high authority who has stated 
that all these lesions at the pyloric end 
should be considered malignant until they 
are proven otherwise, is a trait which he 
has absorbed from his predecessor. When 
this statement concerning the malignancy 
of pyloric lesions was originally made at 
New Orleans, I felt that it was a most un- 
fortunate one. Perhaps it was intended 
that this would be a ‘“‘short cut’’ for the 
differentiation of malignancy and non- 
malignancy in this region; but one some- 
times get lost in making short-cuts. There- 
fore, it is with great pleasure that I con- 
gratulate Dr. Singleton on his excellent 
presentation of this paper. 

There is only one statement of Dr. 
Singleton’s to which I would take any ex- 
ception and that is his statement that 
“clinical history indicated that they had 
existed for a long period of time,”’ and yet 
the pathologic report indicated that these 
ulcers were,in a state of active repair at 
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the time they were removed by surgical 
procedure. 

About two years ago I had a long talk 
with Dr. Robinson concerning the repair of 
gastric ulcers, and his report concerning 
the rapid repair that was going on in these 
ulcers at the time it was interrupted by sur- 
gical procedure, gives evidence that this 
conversation is bearing fruit. 

Again I reiterate that if the roentgeno- 
logic-therapeutic test is made in cases of 
gastric ulcer, namely, with the patient 
put absolutely in bed, on a modified 
diet, with an x-ray examination made 
every six days—if at the end of seventeen 
days the ulcer has diminished to one-half 
the cubic capacity it was shown to have in 
the first roentgen examination, then it is in 
a highly active state ot repair which 
should not be interrupted by surgical re- 
moval. Ulcers in the pyloric canal involv- 
ing the fan-shaped muscle may require 
twenty-four days to reach this stage of re- 
pair, namely, the stage of being one-half 
repaired. 


Dr. GEoRGE W. Homes (Boston): I 
want particularly to discuss the paper by 
Dr. Singleton, because he has repeated a 
piece of work which we did at the Massa- 
chusetts General Hospital some years ago 
and which appears to have resulted in our 
becoming recognized as ‘‘famous roentgen- 
ologists,”’ at least in New York City. 

Dr. Singleton’s conclusions differ some- 
what from ours, but not so much as would 
appear at first glance. He has done just 
the sort of thing that I wish could be done 
more often. When a piece of work is pro- 
duced, particularly if it is based on statis- 
tical data, someone else should repeat it 
before it is generally accepted. Dr. Single- 
ton has done just that, using practically the 
same number of cases and studying them 
in practically the same way, and he has 
arrived at somewhat different results. I 
think I could take his material and ar- 
rive at somewhat different results, and I 
have no doubt he could take ours and do 
the same thing. We all know that statis- 
tical data may be misleading. 
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However, the importance of this prob- 
lem, if it is of any importance at all, is not 
wholly dependent upon statistics; there js 
a human side to it as well. There is a 
group of cases which all of you recognize, | 
think, with gastric lesions, the benignancy 
or malignancy of which we are unable to 
determine even after careful study, using 
all methods of examination. It was with 
this group in mind that we undertook our 
work. 

We wanted to know if there were other 
means by which we could form a reasonable 
guess as to whether or not a lesion was be- 
nign after we had used all of the usual 
methods of examination including fluoro- 
scopy and serial films. 

With lesions in other parts of the body, 
we recognize location as of some impor- 
tance in diagnosis. For instance, a lesion 
in the apex of the lung may be considered 
tuberculosis until proven otherwise. We 
also know that a lesion on the greater cur- 
vature of the stomach is in all probability 
malignant. We think that possibly the 
location of a lesion, high or low on the 
lesser curvature, may have some bearing 
on whether or not it is benign. 

If we review the writings of pathologists, 
roentgenologists, and surgeons, we find 
that there is a general agreement that as 
one approaches the pylorus, the malig- 
nancy of the ulcerations increase; also, 
that ulcers in this region are difficult to 
treat. Gastro-enterologists recognize that 
an ulcerating lesion close to the pylorus is 
not only more difficult to treat, but more 
likely to become malignant. 

One of the things that Dr. Cole has ob- 
jected to is that we recommend operation 
in these cases, and at New Orleans, where 
I presented a paper on this subject, he 
stated that if the roentgenologist even 
brought up the question of malignancy, 
and a surgeon was consulted, it meant an 
operation, and that if the surgeon operated, 
the mortality was something like 50 per 
cent; so that as soon as you thought of can- 
cer sufficiently to call a surgeon in consul- 
tation, you jeopardized your patient's 
chances of life by at least 50 per cent. 





‘Ob- 
not 
€ is 
sa 
S| 
Icy 

to 
ing 
ith 
ur 


ler 
le 





DISCUSSION 207 


Now I do not feel that way about sur- 
gery. I donot know that we have any bet- 
ter surgeons in Boston than we have in 
New York, but in Boston they do not op- 
erate on patients unless they think it is 
wise to do so, and when they do operate on 
this kind of lesion, the patients do not die. 
We have not had a death as the result of 
the operation in this group of cases. 

Given a patient with a prepyloric lesion, 
the chances, based on statistical data ob- 
tained throughout the country, including 
Dr. Singleton’s data, are at least more than 
even that it is malignant, regardless of what 
it looks like. Any chronic lesion that can 
be demonstrated by x-ray examination in 
the prepyloric region of the stomach has a 
greater chance of being malignant than of 
being benign. Also the chances are that 
if it is small and doubtful, that it is oper- 
able, and if the patient is operated upon, 
the chances are that he will get well in 
more than 50 per cent of the cases. If I 
had a lesion in this part of my stomach, I 
should certainly have it taken out. I 
should take no chances of its becoming 
malignant. 

Why did we select this particular region of 
the stomach and limit its borders so closely ? 

You who have studied the stomach 
either with serial films or by fluoroscopic 
means know that there is a region of the 
stomach which contracts down to a narrow 
pencil-like tube as the peristaltic wave 
passes over the stomach. This is the pre- 
pyloric region as we have defined it. The 
canal does not form with every peristaltic 
wave, but when the stomach empties, it 
extends for about two centimeters upward 
from the pyloric sphincter. In some ani- 
mals the mucosa in this part of the stomach 
has a different character. In the rat, for 
instance, this part of the stomach is of a 
different color, and anatomists and histolo- 
gists recognize a difference in its anatomic 
and histologic appearance. It is quite 
possible that there is an anatomic reason 
for the more frequent occurrence of cancer 
in this area. 

I should like to report briefly a case and 
then I am through. 


A patient was brought to me for exami- 
nation at the Massachusetts General Hos- 
pital. She had a prepyloric lesion, much 
like the first case that Dr. Singleton showed. 
{ reported a prepyloric ulceration, and 
stated that it was probably malignant. 

Operation was advised; there was a de- 
lay of ten days or two weeks before it took 
place. The surgeon who operated was a 
recognized gastric surgeon. At operation, 
he could find no definite lesion. He did 
not open the stomach; he did not feel he 
was justified in doing so as there was no 
lesion that he could feel. 

I was not present at the operation and 
we had not discussed the case with the sur- 
geon beforehand. If we had, perhaps he 
would not have done what he did, but he 
closed the patient’s abdomen and nothing 
was done. The medical man had told the 
patient’s husband that she had an ulcerating 
lesion of the prepyloric end of the stomach 
which was malignant and should be re- 
moved. The family decided they did not 
want to take any chances with such a le- 
sion and agreed to have it out. 

The patient was again operated upon 
and the pyloric end of the stomach re- 
moved. The ulceration had healed, leav- 
ing a smooth scar with a small crater in the 
center. The specimen was examined by 
several pathologists and all but one said it 
was malignant. The patient recovered 
from both operations. She is well to-day 
and free from cancer. 

The apparent healing of a gastric ulcera- 
tion does not prove that the ulceration is 
benign. The only positive evidence is 
that obtained from a careful microscopic 
examination of diseased tissue by a compe- 
tent pathologist. 


ARTHUR C. SINGLETON (closing): It has 
been frequently said that the discussion is 
the best part of any paper and I am very 
pleased with the free discussion which has 
been accorded the presentation of this 
paper. 

Dr. Hodges has asked why we limit the 
prepyloric area so definitely to the terminal 
one inch of stomach. The reason was that 
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I wished, as nearly as possible, to duplicate 
the criteria used by Dr. Holmes and his as- 
sociates in their study of these conditions. 

I admit very frankly that the series of 
cases herein presented is small and rep- 
resents merely the beginning of our in- 
vestigation of this subject. I hope that 
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sufficient interest may be stimulated in 
the subject so that other observers will 
analyze and present their cases, to the end 
that accurate statistics may be obtained 
with regard to the highly controversial sub- 
ject of incidence of malignancy in prepy- 
loric ulceration. 
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N THE literature, the roentgen-ray 
| consideration of primary malignant 
tumors of the small intestine is charac- 
terized chiefly by its rarity. Most of the 
contributions consist of case reports or a 
description of one type of tumor. This 
may be due to the rarity of these tumors in 
comparison with malignant tumors occur- 
ring in other parts of the gastro-intestinal 
tract, and also to the fact that in the diag- 
nosis of these tumors the roentgen ray is 
much less reliable. This is in marked con- 
trast to areas such as the stomach and co- 
lon, where malignancy is a common lesion 
and where the roentgen ray is so exact as a 
diagnostic agent that malignancy can be 
detected in its earliest stages. 

Small bowel malignancy comprises from 
3 to 6 per cent of all gastro-intestinal ma- 
lignaney, according to reports of various 
authors. Ina report of 38 cases of malig- 
nant tumors of the small intestine, Raiford 
(13) found that they comprised 4.9 per cent 
of his entire series of gastro-intestinal ma- 
lignancy. 

In this report a general discussion of the 
subject will be given with reference to the 
clinical findings, the roentgen-ray charac- 
teristics, and the gross pathologic changes. 
This series is composed of nine cases of 
carcinoma of the duodenum, three cases of 
carcinoma of the jejunum, one case of sar- 
coma of the duodenum and jejunum, and 
two cases of carcinoid tumors located in 
the jejunum and ileum, respectively. A 
few case reports will be given to illustrate 
the various types of lesions. 








MALIGNANT TUMORS OF THE DUODENUM 


Primary malignant tumors of the duo- 
denum are a relatively rare occurrence, but 
not so rare as was formerly believed. They 
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constitute about 3 per cent of all gastro- 
intestinal malignancies. In a series of 34 
malignant tumors of the small bowel, re- 
ported by Raiford (11), there were eight 
primary in the duodenum. In our series 
of 15 primary malignant small bowel tu- 
mors, there are nine primary duodenal tu- 
mors. These tumors are almost uniformly 
adenocarcinomas, but in one of our cases 
there was a mixed squamous cell and ade- 
nocarcinoma originating in the ampulla of 
Vater. 

Mateer and Hartman (S) have classified 
these tumors on an anatomic basis, with 
respect to their origin, as follows: 


(1) Supra-ampullary carcinoma, arising 
from the duodenal mucosa between the 
pylorus and the ampulla of Vater. 

(2) Peri-ampullary carcinoma, arising 
from either (a) the papilla of Vater, or (0) 
the ampulla of Vater. 

(3) Infra-ampullary carcinoma, origi- 
nating from the duodenal mucosa between 
the ampulla of Vater and the duodenojeju- 
nal junction. 


The clinical findings in these three duo- 
denal areas vary sufficiently to materially 
aid in the anatomic localization of the le- 
sion, although the x-ray findings give a 
more exact localization. Eusterman, Berk- 
man, and Swan (2) state that approximately 
66 per cent of carcinomas of the duodenum 
occur in the second or ampullary position; 
22 per cent in the first or supra-ampullary 
portion, and 12 per cent in the third or in- 
fra-ampullary portion. 

The clinical picture depends upon the 
location of the growth and the degree of 
obstruction present. Tumors involving 
the supra-ampullary portion may produce 
symptoms simulating obstruction of the 
pylorus. Those involving the peri-ampul- 
lary portion may produce obstruction of 
the ampulla with jaundice. Jaundice as- 
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sociated with this lesion may be intermit- 
tent or continuous; it may develop early 
or late, depending upon the exact location 
and extent of the newgrowth. Obstruc- 
tion here may also produce secondary 
changes in the bile ducts and liver which 
tend to cloud the picture. In the infra- 
ampullary tumors, jaundice is not present. 
Vomiting may be profuse and may contain 
bile and pancreatic juice. 

Pain is the first prominent symptom. It 
is commonly present in the epigastrium, al- 
though it has no relation to meals, and may 
be relieved by alkali. In some instances it 
may be paroxysmal, but usually is less pro- 
nounced and more constant. Nausea and 
anorexia are common but occur later than 
pain. Vomiting is usually present and 
may afford temporary relief of symptoms. 
There is usually loss of weight and there 
may be cachexia. 

A tumor may be palpated in from 30 to 
50 per cent of the cases, depending upon 
the stage of the disease. The liver may be 
enlarged. There is often tenderness to 
palpation over the tumor area. 

The stool examination almost always re- 
veals evidence of occult blood: blood is 
frequently present in the vomitus or stom- 
ach contents. Mateer and Hartman (8) 
stress the diagnostic value of duodeno- 
biliary drainage in patients with jaundice. 
They state that three negative attempts to 
secure bile in the course of a week or ten 
days strongly suggests that the jaundice is 
due to malignant obstruction of the lower 
biliary tract. 

Positive roentgen-ray findings depend 
upon the stage of the disease, and the 
amount of deformity or obstruction of the 
duodenum which is present at the time of 
the examination. Dilatation of the duo- 
denum is a common finding and is a sign 
of obstruction of varying degree, which 
may be due to a constricting malignancy or 
to a polypoid tumor filling the lumen. 
There are usually vigorous reverse peristal- 
tic waves in the duodenum proximal to the 
point of obstruction. Six-hour gastric re- 
tention is present in cases in which there is 
sufficient duodenal obstruction. 
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The filling defect may be of several types, 
the most common being an irregular nar- 
rowing produced by encroachment upon 
the duodenal lumen. This shows a narrow 
canalization suggesting an encircling lesion. 
In other cases there may be an abrupt 
blockage of the duodenal lumen by a tumor 
filling the lumen. Occasionally, a defect 
may be localized in one wall of the bowel, 
suggesting an ulcerative lesion. 

The x-ray is not as exact a method of di- 
agnosis in this area as it is in other parts of 
the gastro-intestinal tract, in which areas 
its high reputation as a diagnostic agent is 
richly deserved. Raiford (11) reports that 
in 14 cases of recognized small bowel tu- 
mors the roentgenogram was responsible 
for the diagnosis in eight. Eusterman, 
Berkman, and Swan (2) report that the 
roentgenograms were negative or incon- 
clusive in three of the ten cases submitted 
to this test. In a number. of the other 
cases the findings consisted of a dilated 
stomach with moderate to high grade re- 
tention. In our series of nine cases of duo- 
denal malignancy, there were suggestive 
roentgen-ray changes in one case, and in 
five there were definite localizing findings. 
In two cases there were negative findings, 
and in one case the examination was 
omitted because of the patient’s condition. 

Primary sarcoma of the duodenum may 
occur but it is a rare disease. Prey, Fos- 
ter, and Dennis (10) were able to find but 
61 cases recorded in the literature, to which 
they added one case. In this group of 
cases, lymphosarcoma occurred 35 times, 
spindle-cell sarcoma five times, myosar- 
coma four times, melanosarcoma three 
times, and myxosarcoma once. In these 
48 cases only was the histologic picture 
described in such a way that the proper 
classification of sarcoma could be made. 
Sarcomas may grow to an enormous size 
with an average reported weight of 500 
grams. In many cases the bowel is infil- 
trated in such a way that it becomes a 
rigid tube but with very little encroach- 
ment upon the lumen. It is for this reason 
that these tumors reach such an enormous 
size before causing obstructive symptoms. 
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We have found no primary sarcoma of the 
duodenum in our group of cases. 

Raiford (13) states that carcinoma oc- 
curs more frequently in the duodenum than 
in any other portion of the small bowel. 
There is considerable disagreement in the 
literature concerning this, but in our series 
of 15 cases of small bowel malignancy 
there are nine cases of duodenal carcinoma. 
This would seem to support the contention 
that duodenal carcinoma is relatively the 
most common lesion. 

Metastases from carcinoma of the duo- 
denum occur with great frequency and are 
usually found in the regional lymph nodes, 
liver, pancreas, and occasionally in the 
lungs. In our nine cases, metastases were 
demonstrated in seven cases. The gross 
pathology of these tumors consists of the 
following: (1) the ulcerative type; (2) the 
polypoid type; (3) the infiltrative type. 

The ulcerative type frequently consists 
of alarge ulcer with heavy rolled indurated 
edges. The polypoid type may be exceed- 
ingly small, or may be so large as to en- 
tirely occlude the lumen of the duodenum. 
They are the type that most frequently 
cause obstructive phenomena. The in- 
filtrative type is often hard and fibrous in 
appearance, and may have a ragged ul- 
cerated appearance. 


CASE REPORTS 

Case 1. W. T. A., Case No. 170,623, a 
white male, aged 64 years. 

Complaint.—Epigastric pain radiating 
up between the shoulder blades. 

Present Illness.—This attack began two 
months previously, with epigastric pain, 
nausea, belching, bloating, and anorexia. 
Pain was relieved by food. Loss of weight 
was eight pounds in three weeks. He had 
had three similar attacks during the preced- 
ing 18 months. The pain originated in the 
mid-epigastrium, being relieved at times by 
soda or food. It had no relation to meals, 
but sometimes awakened the patient at 
night and was followed by residual sore- 
ness. 

Physical Examination.—The patient was 
a well developed white male, with a mod- 


erate amount of icterus in the sclere. The 
chest was normal. The liver margin was 
two inches below the costal margin, and 
was tender to palpation. No abdominal 
mass was found. 

Laboratory Examination.—The _ stodls 
were all positive for occult blood. Bile was 
found in the first stool specimen, but sub- 
sequent specimens were negative for bile. 
There was a mild secondary anemia. 

Roentgen-ray Examination.—Gall-blad- 
der films were negative for calculi. The 
stomach was negative. The second por- 
tion of the dfodenum was definitely nar- 
rowed and constricted with an irregular 
lumen (Fig. 1). There was no obstruction 
to the passage of barium through the duo- 
denum. 

Operative Findings —There was a hard 
mass in the second portion of the duo- 
denum suggesting malignancy, with mul- 
tiple metastatic nodules in the liver. The 
common duct was obstructed. Several 
large gallstones were found in the gall blad- 
der. No attempt at surgical removal was 
made. The patient died nine days later of 
massive hemorrhage from the bowel. 

Postmortem Findings.—Adenocarcinoma 
of the supra-ampullary portion of the duo- 
denum with metastases to the liver, pan- 
creas, and regional lymph nodes. Chronic 
cholecystitis and cholelithiasis. | Hemer- 
rhage from an eroded vessel in the base of 
a malignant ulcer. 

Case 2. F. L. M., Case No. 186,017, a 
white male, aged 53 years. 

Complaint.—Epigastric pain and jaun- 
dice. 

Present Illness.—This began two months 
previously, with severe attacks of pain in 
the upper abdomen. These attacks lasted 
for about five minutes. One month later 
he developed nausea, anorexia, occasional 
vomiting, and increased pain. Definite 
jaundice was present at that time. There 
has been a weight loss of 35 pounds in two 
months. The stools have been clay colored 
for three weeks. There was no history of 
hematemesis. 

Physical Examination.—He was a poorly 
nourished white male, with definite jaun- 
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dice. The chest was negative; no masses 
were felt in the abdomen. The liver edge 
was not felt but there was definite tender- 
ness over the gall-bladder area. 

Laboratory Examination.—Three stool 
examinations showed evidence of occult 
blood and one other was negative. No bile 
was found in the stools. The Wassermann 
was negative. There was a mild secondary 
anemia. 

Roentgen-ray Examination.—The stom- 
ach was negative. The lumen of the second 
portion of the duodenum was irregular and 
displaced somewhat laterally, and there 
was a pressure defect in the cap (Fig. 2). 
The duodenum emptied slowly and no peri- 
staltic waves were seen. There was 15 
per cent retention in the stomach in six 
hours. 

Operative Findings.—-Cholecystitis with 
cholelithiasis. Marked dilatation of the 
common duct. Induration of the head of 
the pancreas; a section showed no malig- 
nancy of this area. The patient died one 
week later, with evidence of massive hem- 
orrhage into the bowel. 


Postmortem Findings.—Adenocarcinoma 


Fig. 1. Fig. 2. 
Fig. 1. Case 2. Supra-ampullary carcinoma of the duodenum, showing an irregular narrowing, with 
partial obstruction. 
Fig. 2. Case 2. Peri-ampullary carcinoma of the duodenum, showing a narrowing of the duodenum, 
with no obstruction. 


of the duodenum at the papilla, with ob- 
struction of the common bile duct. _ Intes- 
tinal hemorrhage without gross evidence 
of bleeding point. Hemorrhagic pancrea- 
titis. No metastases were found. 

Case 3. H. S., Case No. 166,264, a 
white male, aged 71 years, admitted Aug. 
12, 1931. 

(omplaint.—Upper abdominal pain, an- 
orexia, and loss of weight. 

Present Illness.—Three months previous 
to admission, he had a cholecystectomy 
performed in another city. This followed 
an attack of severe pain in the right upper 
quadrant. He received no relief from this 
operation, still having severe right upper 
quadrant pain and recently has had to take 
narcotics to controlit. There was a weight 
loss of 55 pounds during the previous four 
months. He has had increasing anorexia 
and epigastric distress. Since his opera- 
tion he has had tarry stools at intervals, 
but recently they have become clay-colored. 

Physical :xamination..-A poorly nour- 
ished white male who appeared acutely ill. 
The scleraee showed slight icterus. The 
chest was negative. There was a hard 
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mass the size of a small orange in the epi- 
gastrium. It was movable, descended with 
inspiration, and could be pushed across the 
mid-line to the left side. There was ten- 
derness present to deep palpation. The 
liver edge was not felt. 

Laboratory Examination.—The Wasser- 
mann was negative. The hemoglobin was 
34 per cent. Red blood cells, 2,740,000; 
white blood cells, 6,600. Four stool exami- 
nations showed occult blood. Gastric an- 
alysis revealed gross blood, bile, and food 
residue. There was absence of hydro- 
chloric acid in the stomach contents. 

Roentgen-ray [¢xamination.—The stom- 
ach was negative. There was a definite 
stasis of barium in the duodenum, with an 
obstructive lesion in the third portion. At 
this point there was an irregular filling de- 
fect (Fig. 3). There was slight six-hour 
retention in the stomach. These findings 
suggested a tumor obstructing the infra- 
ampullary portion of the duodenum. 

Operative Findings.-There was a large 
mass in the region of the duodenum and 


Fig. 3. Fig. 4. 
Fig. 3. Case 3. Infra-ampullary carcinoma of the duodenum, showing filling defect in third portion of 
the duodenum, with partial obstruction. 
Fig. 4. Case 4. Carcinoma of the jejunum, showing an obstruction in the upper jejunum. 


gall bladder, which was not removed as 
there were multiple metastatic nodules in 
the liver and spleen. One of these nodules 
was removed and was found to be meta- 
static carcinoma. Twelve days later the 
patient expired from massive internal hem- 
orrhage. 

Postmortem Examination.—A large cra- 
ter-like ulcer was found 13 cm. below the 
pyloric ring and 4 cm. below the papilla of 
Vater. It was 6 cm. in diameter and 1 cm. 
in depth; a large artery opens into this 
crater-like ulcer. The anatomic diagnosis 
was primary carcinoma of the duodenum 
in the infra-ampullary region, with exten- 
sion to the head of the pancreas, and meta- 
stases to the regional lymph nodes, liver, 
spleen, and lungs. 


PRIMARY MALIGNANT TUMORS OF THE 
JEJUNUM AND ILEUM 


Duodenal tumors present clinical symp- 
toms of such a nature that one can rather 
accurately localize that portion of the duo- 
denum from which they arise. Unfortu- 
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nately, such is not true of tumors in the 
jejunum and the ileum. Hence, tumors of 
these two segments will be considered to- 
gether. The relative incidence of carci- 
noma in the last two segments is interesting. 
The jejunum, the middle segment of the 
small bowel, occupies a mid-position as a 
seat of carcinomatous growths; it has less 
than the duodenum and more than the 
ileum. The ileum, the last and longest 
segment, contains the fewest tumors, and 
according to Joyce (4) these are found 
largely in the terminal ileum. 

Malignancies of the jejunum and the il- 
eum fall largely into two pathologic cate- 
gories—carcinoma and sarcoma. The clini- 
cal, roentgenologic and pathologic findings 
in each group will be considered. Some 
case reports illustrating the two types of 
tumors will be included. 

Malignancies of these portions of the 
small bowel fall into two principal clinical 
groups. In the first and larger group, the 
arresting symptoms are regional, associated 
with constitutional changes. In the second 
and smaller group, the outstanding symp- 
toms are constitutional, associated with ob- 
scure or late regional manifestations. These 
will be discussed in the order mentioned. 

In Group I the regional or abdominal 
symptoms are brought about by obstruc- 
tion of the bowel. Intestinal obstruction 
may be produced by (1) intussusception, 
or by (2) occlusion of the lumen by a tu- 
mor. As the symptomatology varies some- 
what in the two conditions, each will be 
discussed separately. 

(1) Intussusception.—Speese (14), re- 
porting Kasemeyer’s investigations of in- 
tussusception, states that 30 per cent of 
these cases were caused by malignant for- 
mations. Raiford (13) found it in 24 per 
cent in his series. The onset is sudden. 
The pain, which is acute, and may not 
abate for several hours, is usually located 
in one of the lower quadrants. It may 
cease suddenly if spontaneous reduction oc- 
curs, but may become chronic with periods 
of remission. Intussusceptions produced 
by neoplasms differ somewhat from intus- 
susception in children. The mechanism 
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of production is different, and those pro- 
duced by tumors do not tend to undergo 
spontaneous reduction. In children, in- 
tussusception is produced by a hyperactive 
gut. In malignancy, the condition is de- 
veloped because intestinal peristalsis en- 
deavors to sweep the tumor along as it 
would bowel contents. 

Vomiting usually begins shortly after the 
onset of pain. It rarely progresses to the 
stage of fecal vomiting. The vomitus is 
thick and bile-stained and may show evi- 
dence of pancreatic digestion. 

The bowels may move once normally 
after the onset. When the condition is 
fully developed, however, obstipation is 
complete. Blood or mucus may be passed 
fairly early: the former is very suggestive 
of the diagnosis. 

A mass can usually be palpated. It is 
usually sausage-shaped, and is located in 
the region of the umbilicus. Its appear- 
ance will be somewhat modified by the 
traction of the mesentery on the attached 
border of the bowel. The mass will be 
very firm during a contraction of the bowel, 
and may increase in size as the condition 
progresses. 

The abdomen is somewhat distended but 
not very tympanitic. Visible, audible, or 
palpable peristalsis may be observed. 

The patient has an anxious appearance, 
and is pale. The skin is clammy and cov- 
ered with cold perspiration. The pulse is 
rapid, thready, and of poor volume. The 
respirations are rapid and shallow. He is 
listless, and the temperature is normal or 
subnormal. 

The above signs are present in a repre- 
sentative case in obstruction produced by 
intussusception. 

(2) Occlusion by Tumor.—Intestinal ob- 
struction, produced by gradual occlusion 
of the lumen of the bowel by a neoplasm, 
is somewhat different from intussuscep- 
tion. Obstruction is usually preceded by 
a group of mild prodromal symptoms. For 
some time the patient may complain of 
belching, bloating, or a feeling of heaviness 
in the abdomen. ‘There may be a ‘‘below 
par” feeling, fatigability, and weight loss. 
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As the lumen of the bowel becomes more 
encroached upon, the patient will present 
the findings of intermittent intestinal ob- 
struction. There is a sharp, colicky inter- 
mittent pain in the median line above or 
below the umbilicus. It may radiate to 
the epigastrium. The waves of pain are 
shorter in duration than in colonic obstruc- 
tion. 

Nausea and vomiting usually occur; 
vomiting is rather profuse if the lesion is 
high inthe jejunum. Some distention may 
be seen. Constipation is the rule; it may 
alternate with diarrhea during which blood 
and mucus may appear in the stool. 

With treatment or perhaps without 
treatment the patient may become symp- 
tom-free and remain so for weeks. He may 
have intermittent exacerbations and recur- 
rences over a period of a year or more. 

Eventually acute intestinal obstruction 
develops. Sudden acute, cramp-like pains 
occur in the region of the mid-abdomen; 
they may be above or below the umbilicus, 
and may be continuous. Vomiting soon 
follows, and has the sequence of gastric, 
biliary, and fecal vomiting. Vomiting is 
continuous and obstipation is complete. 

The physical findings in acute intestinal 
obstruction are as follows: 

Inspection: facies are anxious, eyes are 
sunken. The patient has a dusky appear- 
ance. 

Peristaltic waves may be seen. The ab- 
domen is at first slightly distended, but 
later distention increases and becomes 
quite pronounced. Distended coils can 
often be seen in the lower abdomen. In 
very thin persons, however, both disten- 
tion and peristalsis must be seen together 
to justify a diagnosis of intestinal obstruc- 
tion. Peristalsis without obstruction may 
be observed in very thin persons. 

Palpation of the abdomen reveals no 
rigidity. Tenderness is not present unless 
distention is pronounced. A mass may be 
palpated if distention is not too great; ac- 
cording to Lynch (7), if located in the lower 
ileum, a small, firm, movable lump may be 
palpated. ‘These masses have a tendency 
to drop down in the pelvis and may be pal- 


pated per rectum. If the mass slips away 
from the fingers, it is almost sure to be in 
the jejunum or ileum if in the gastro-intes- 
tinal tract at all. Joyce (4) considers a 
palpable mass probably the most important 
physical sign to be looked for. Johnson 
(5) states that if the lesion is in the upper 
jejunum, only one coil of distended bowel 
may be found. 

On auscultation, gurgling, and rumbling 
noises associated with active peristalsis 
can be heard, unless meteorism is so pro- 
nounced that intestinal paresis has oc- 
curred. 

The temperature is normal or subnormal, 
and the urine is scanty. There is an in- 
crease in the leukocyte count. The patient 
may be anemic, emaciated, and cachectic. 
Stool examination is usually positive for 
occult blood. The evaluation of the latter 
finding varies with different writers. 

II. Inthe second or smaller group of car- 
cinomas of the two distal segments of the 
small bowel, the arresting symptoms are 
constitutional. Here the malignant mass 
is extra-lumenal in development. The 
patient complains of weakness, fatigabil- 
ity, shortness of breath, and loss of weight. 
Only a few cases are in this second group. 

The roentgen-ray examination is of very 
little value in the diagnosis of carcinomas 
of this group. Obstruction does not occur, 
so that delay in the passage of the barium 
meal through the bowel is not seen. 

Roentgen-ray Examination.—A plain film 
of the abdomen may reveal a dilated small 
bowel, the identity of which is established 
by the “herring-bone” effect. Occasion- 
ally, soft tissue tumor outline can be made 
out which, of course, cannot be differen- 
tiated from any other abdominal mass. 
Delayed emptying may be seen when the 
intestinal lumen is only partially occluded. 
Dilated loops of small bowel or unusual in- 
testinal patterns may be noted. Obstruc- 
tion, partial or complete, may be seen and 
the exact point determined. In complete 
obstruction, the distal end of the barium 
column has a round or bulbous contour. 
The bowel above is much dilated. In in- 
complete obstruction, much the same pic- 
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ture is presented except that some barium 
can be seen to trickle by the obstruction. 
In all of our cases of carcinoma of the jeju- 
num there was almost complete obstruc- 
tion, with marked dilatation of the bowel 
above. 

Filling defects may be seen, particularly 
in the terminal ileum. These are very 
valuable, if constant. The possibility of 
an extra-intestinal mass producing the fill- 
ing defect must be kept in mind. 

Carcinomas of the jejunum and the ileum 
fall largely into the following three groups: 
(1) Those developing from local or general 
intestinal polyposis (rare); (2) those aris- 
ing in carcinoid tumors; (3) those originat- 
ing in various conditions, the most common 
of which is a single intestinal polyp. This 
type is the most common, and tends to ul- 
cerate, undergo scirrhous change, and pro- 
duce obstruction. We have had three 
cases of carcinoma of the jejunum, all of 
which produced constriction of the lumen 
of the bowel and exhibited symptoms of 
obstruction. 

Obstructive Signs.—Colicky pains, vomit- 
ing, and complete obstipation; these and 
positive x-ray findings make the diagnosis 
of intestinal obstructioncertain. Ifapalpa- 
ble mass is found and the patient is in the 
fifth or sixth decade of life, carcinoma must 
be considered. 

Case 4. C. S., female, Case No. 210,- 
041. 

Chief Complaint.—‘‘Sick spells’; loss of 
appetite, weight, and strength; constipa- 
tion. 

Past History.—The patient was well up 
until about eight months prior to her ad- 
mission to the hospital, with the exception 
of an occasional headache and backache, a 
condition which had existed during the 
past two years. 

Present Illness —In September, 1934, 
the patient began to notice loss of strength 
and appetite, which has been progressive. 
She has had bloating, belching, nausea, 
and vomiting since September, 1934. The 
vomiting, which usually occurred about 
one hour after meals, gave relief; the vomi- 
tus was greenish in color. It was not al- 
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ways preceded by nausea and occurred 
every second or third night. She noticed 
a change in the caliber of the stools and 
thinks that there has been some blood and 
mucus in them. Constipation is growing 
worse. Gurgling was noted in the upper 
abdomen after taking fluids; she has had 
mild cramps in the abdomen. 

Physical Examination.—Only the signifi- 
cant findings will be recorded. Thin, 
weak, emaciated female, about 60 years of 
age. Her abdomen is soft; the right side 
isnot tender. To the left of the umbilicus, 
the contraction of the bowel is felt. Here 
a nodular, tender mass the size of an egg 
can be felt. 

Laboratory Findings.—Blood, R.B.C. 
4,210,000; W.B.C. 11,000; Wassermann 
negative; urine negative. Guaiac positive; 
gastric analysis, no free hydrochloric acid. 

Roentgen-ray Findings.—The stomach 
is large, hypomotile, and shows 50 per cent 
retention at the end of six hours. There is 
an obstruction in the jejunum about four 
inches from its upper end. The bowel is 
markedly dilated above this (Fig. 4). The 
impression was that the obstruction of the 
jejunum was probably malignant in origin. 

Operative Findings.—The greatly dis- 
tended first portion of the jejunum was 
easily brought up into the wound, and 
with it came the area of obstruction. There 
was a puckering of the bowel which looked 
as if a string had been tied around it. A 
tumor was palpated which was causing the 
obstruction. Adjacent to the tumor was a 
large mass in the mesentery and several 
smaller ones higher up. These were 
thought to be metastatic in origin. 


PATHOLOGIC REPORT 


Gross Pathology.—The specimen consists 
of a piece of jejunum 15 cm. in length, and 
from 6 to 8 cm. in circumference. In the 
center of this is a markedly constricted 
area occupied by a fungating mass 3 X 4 
cm. in diameter. This tumor is grayish, 
friable, and very cellular. A lymph node, 
which is 2 cm. in diameter, is present in the 
mesentery adjacent to the tumor. This 
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Fig. 5. 


proved to be adenocarcinoma of the jeju- 
num. 

Case 5. A. L., male, Case No. 205,341. 

Chief Complaint.—Cramp-like pain in 
the abdomen; loss of weight, strength, and 
appetite. 

Present Illness.—Anorexia began three 
months ago. Nausea and vomiting oc- 
curred weekly at first, but later daily. 
Vomitus is greenish; there has been no 
blood in vomitus or stools. | Weakness is 
very pronounced. There has been inter- 
mittent bloating over a two months’ pe- 
riod. Constipation is growing worse. 

Physical Examination .—The patient is a 
white male, aged 51 years, sallow and un- 
der-nourished. The abdomen is soft. Pal- 
pation produces griping pains. No mass 
or evidence of tenderness is found. Vis- 
ible and audible peristalsis are described by 
the patient. 

Laboratory Findings.—R.B.C., 3,710,- 
000; W.B.C., 5,450; Wassermann, urine, 
and Guaiac tests are negative. Gastric con- 
tents show no free HCl. 

Roentgen-ray Findings.—Hypermotility 


Fig. 6. 
Fig. 5. Case 5. Carcinoma of the upper jejunum, with high grade obstruction. 
Fig. 6. Case 6. Aneurysmal-like sac in sarcoma of the small intestine. 


of the stomach and dilatation of the jeju- 
num, with partial obstruction (Fig. 5). 

Operative Findings —-A tremendously di- 
lated bowel is followed down until a tumor 
mass is found. This is about three or four 
feet from the beginning of the jejunum. 
Two masses involving the bowel are found. 
These are hard, and appear to cause com- 
plete obstruction. Involved mesenteric 
glands are present. 

Pathologic Diagnosis.—Jejunum: mul- 
tiple scirrhous carcinoma, probably arising 
in carcinoid tumors. 

Autopsy Findings.—Acute purulent peri- 
tonitis; perforation of the bowel at sigmoid 
colon and stump of anastomosis; mesen- 
teric lymph adenopathy; mesentery of 
small intestine. 


SARCOMA OF THE JEJUNUM AND ILEUM 


Histologically, sarcoma of the intestine 
falls into three main groups: spindle-cell 
sarcoma; miscellaneous sarcoma, and lym- 
phosarcoma. The last of these is the one 
with which we are principally concerned in 
this paper. 
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According to Mumey (9), 65 per cent of 
the sarcomas of the intestine are found in 
the small bowel. The ileum is the site of 
election, but the jejunum may also become 
involved. The relative rarity of the condi- 
tion is attested by the statistical compari- 
sons of Graves (3), who states that Noth- 
nagel found only nine cases of lymphosar- 
coma in 21,358 autopsies, at the Vienna 
General Hospital. According to Graves 
(3), Muller found only one case of lympho- 
sarcoma of the intestine in 102 cases of sar- 
coma which came to autopsy. Boyce and 
McFetridge (1) estimate that something 
over 300 cases had been reported up to 1934. 

The fourth decade shows the highest in- 
cidence of involvement. Males are more 
frequently affected than females in the ra- 
tio of two to one. 

In a representative case the first symp- 
tom is usually pain, which is generalized 
and epigastric rather than abdominal in 
location. According to Ochsner, this pain 
is not relieved by rest or starvation; it is 
unrelated to food intake or bowel function. 
The pain is always colicky in character and 
is followed by loss of appetite. Nausea 
and vomiting may occur but are not the 
rule. 

There is a change in the bowel habit. 
Diarrhea, constipation, or an alternation of 
these two may appear. Acute obstruction 
is not the rule unless the growth is of the 
annular type or intussusception occurs. 
Distention is seen and borborygmus is com- 
mon. If amass is found, it is usually firm 
and not tender. Fever is often observed, 
and there is a pronounced loss of weight. 
The examination of the blood shows a sec- 
ondary anemia and sometimes a leukocy- 
tosis. Blood in the stools is found in a 
small proportion of the cases and is some- 
times one of the earliest symptoms. Edema 
of the legs is reported by Libman (6). 

Roentgen-ray Examination.—The roent- 
gen-ray findings in sarcoma of the small 
bowel are very similar, in most instances, 
to the findings in carcinoma of the same 
area, and, therefore, no detailed description 
will be given of the usual findings. 

Occasionally, however, a large localized 
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dilatation of the small bowel may be seen 
with only partial obstruction of the bowel, 
This was noted in a case of reticulum-cel] 
sarcoma in which the localized dilatation 
was 10 centimeters in diameter. At the 
four-hour interval there was a decrease in 
the density and the size of the barium 
shadow. At the eight-hour examination 
only the outlines of the sac could be seen. 
No other condition in the small bowel pro- 
duces a picture that in any way simulates 
this. The diagnosis of sarcoma of the 
small bowel can be made with a high de- 
gree of accuracy if such a picture as this is 
seen. 

Gross Pathology.—Lymphosarcoma may 
be found in both the large and small bowel, 
but occurs much more frequently in the 
small. It is usually found in the terminal 
ileum. Involvement of the duodenum and 
jejunum has been reported. 

The newgrowth originates in the sub- 
mucosa and usually assumes one of the 
following three types: 


(1) The annular type, which according 
to most authors is not common. 

(2) Polypoid growth, which may or may 
not ulcerate. 

(3) A large subserous adherent tumor, 
which ulcerates and excavates or produces 
aneurysmal dilatation. The latter form 
was seen in our case. One case is reported. 


Case 6. E. B., female, Case No. 208,112. 

Chief Complaint.—Loss of weight, mor- 
phinism. 

Past History.—Diagnosed tuberculosis 
in 1926. Has had pneumonia twice. 
Treated for syphilis in 1929. 

Present Illness —The patient has been 
losing weight for two months. She has 
had periods of diarrhea, lasting for several 
days at a time. She denies passing any 
blood during diarrhea attacks. For six 
months the patient has noted griping ab- 
dominal pains after eating solid food. 
These usually began one to two hours after 
meals. Some bloating was also noticed 
with the attacks of pain. The pain started 
in the epigastrium and extended downward 
to the left lower quadrant. Some vomit- 
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ing has occurred, but no blood has been 
seen. Bowel function has been fairly good. 

Physical Examination.—Marked emaci- 
ated white female, about forty years of 
age. Some distention of lower abdomen 
was noted. Left lower quadrant was quite 
tender. Tenderness was noted over the 
entire colon and epigastrium. No masses 
were felt. Neither visible, palpable, or 
audible peristalsis was found early, but vis- 
ible peristalsis was observed later. 

Laboratory Findings.—Blood Wasser- 
mann was negative; R.B.C., 4,510,000; 
W.B.C., 4,450; urine negative; stools nega- 
tive for occult blood. 

X-ray Findings.—The stomach showed 
50 per cent retention of barium at the end 
of six hours. The cap was negative. Slow 
peristalsis was seen in the duodenum. Ob- 
struction in the jejunum, with localized 
dilatation of the bowel 10 centimeters in 
diameter (Fig. 6). 

Operative Findings.—Two large cyst-like 
cavities, adjacent but not continuous. 
Four ulcerated areas in the lower duodenum 
and upper jejunum. 

Pathologic Report——Gross pathology— 
two pieces of small bowel, with large cyst 
in one and inflammatory mass in the other. 
The inflammatory mass appears to be sac- 
culated. Microscopic pathology—reticu- 
lum-cell sarcoma of duodenum and jeju- 
num. 

Autopsy.—Lymphosarcoma, reticulum- 
cell type, involving wall of the stomach and 
the jejunum. 


CARCINOID TUMORS 


These tumors originate from the argen- 
taffine cells of the normal intestinal mu- 
cosa. Grossly, they appear in the submu- 
cosa. They are found in the stomach, 
small intestine, large intestine, appendix, 
and occasionally in a Meckel’s diverticu- 
lum, but most commonly in the appendix. 
Next in order of frequency is the small 
bowel; rarely are they found in the stom- 
ach and colon. In these areas they are 
larger and tend to metastasize. We are 
reporting two cases of carcinoid tumors of 
the small intestine which were malignant. 





In the two cases that we observed, the 
roentgen-ray findings did not indicate evi- 
dence of obstruction, and no filling defects 
were seen. The bowel pattern was some- 
what unusual, but to us was not diagnostic. 


SUMMARY 


In this discussion of primary malignancy 
of the small bowel, we have divided the 
bowel area into two parts, namely, the duo- 
denum, and the jejunum and ileum. The 
clinical and roentgenologic findings in the 
duodenal area are somewhat different from 
those in the bowel lower down. Those in 
the jejunum and ileum are of sufficient 
similarity to justify us in classifying them 
together. 

Nine cases of carcinoma of the duodenum 
are reported. Anatomically, they occur 
as supra-ampullary, peri-ampullary, and 
infra-ampullary lesions. They may all 
produce clinical signs of obstruction of the 
duodenum, while the peri-ampullary type, 
in addition, is associated with varying de- 
grees of jaundice, depending upon the de- 
gree of obstruction of the ampulla. Pain 
is the most prominent symptom. Occult 
blood is almost always found in the stool. 
The x-ray changes may vary from an ir- 
regular narrowing of the lumen to a com- 
plete obstruction, with filling defect. These 
tumors are usually adenocarcinomas. 
Metastases occur with great frequency to 
the regional lymph nodes, liver, and pan- 
creas. 

Primary sarcoma of the duodenum is 
very rare; only about 60 cases are reported 
in the literature. Lymphosarcoma is the 
predominating type. Such growths attain 
a large size, with infiltration of the bowel 
wall, but with very little encroachment 
upon the lumen. 

Malignant tumors of the jejunum and 
ileum have fewer localizing symptoms and 
signs than those of the duodenum. Ob- 
structive symptoms and signs are the most 
common findings in this group of tumors. 
Obstruction may be caused by intussuscep- 
tion of the bowel or by occlusion of the lu- 
men by the tumor. 

Carcinoma of the jejunum and ileum 
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usually originates in intestinal polyps. 
They tend to ulcerate, undergo scirrhous 
change, and produce obstruction. The 
roentgen examination shows either partial 
or complete obstruction, with the usual at- 
tendant signs. A filling defect may also 
be present. 


Sarcoma of the small intestine is most 
commonly found in the ileum, although it 
is found also in the jejunum. The clinical 
findings do not differentiate it from car- 
cinoma. Occasionally, a localized dilata- 
tion without obstruction is seen on the 
roentgenogram. This rare finding is an 
aneurysmal-like dilatation, and strongly 
suggests sarcoma of the small intestine. 


Carcinoid or argentaffine-cell tumors 
may be found throughout the gastro-intes- 
tinal tract, but occur most frequently in 
the appendix, and next most frequently in 
the small intestine. They are of low grade 
malignancy, and in some instances are said 
to be benign. We report two cases of ma- 
lignant carcinoid tumors of the small intes- 
tine. 
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THE ROENTGEN DIAGNOSIS OF MALIGNANT TUMORS 
OF THE STOMACH 


By HARRY HAUSER, M.D., and GEORGE T. PACK, M.D., New York City 


From the Gastric Service of the Memorial Hospital for Cancer and Allied Diseases 


==HE purpose of this paper is to present 
qin summary the cardinal facts about 

the roentgen diagnosis of gastric can- 
cer. The most successful means to date of 
establishing an early diagnosis of this dis- 
ease lies in the prompt use of the roentgen 
rays after an opaque meal. The presence 
of the classical signs and symptoms of gas- 





On the greater curvature of the pyloric 
third of the stomach is observed a niche which 
proved on biopsy to be an ulcerative carcinoma. 
Rupture of the lesion produced peritonitis, from 
which the patient recovered after operation and 


Fig. 1. 


drainage. Gastro-enterostomy was done after 
exclusion of the carcinomatous distal third of the 
stomach. Subsequent radiation therapy af- 
forded palliation for two and a half years. 


tric cancer as found in text-books, usually 
indicates an advanced stage of the disease. 
It has been only a generation since Cannon 
(1) reported his famous observations on 


fluoroscopy of the gastro-intestinal tract of 
the cat, following ingestion of an opaque 
meal (May, 1897). 

Perfection in detail of this method of 
visualizing the stomach has been an even 
more important factor in the improved 
curability of gastric cancer than has ad- 
vancement in surgical technic during the 





Fig. 2. Normal roentgenographic appearance of 
stomach. Autopsy revealed diffuse microscopic 
carcinoma of gastric mucosa, small cell type, extending 
from multiple foci into submucosal lymphaties. Dif 
fuse lymphatic pulmonary carcinosis. The x-ray 
studies revealed a normal gastric contour and no in- 
terference with peristalsis. 


same period. In 1900, Osler (2) termed 
cancer of the stomach ‘“‘the most hopeless 
of all diseases,’’ yet now the surgeon has a 
better opportunity to cure it because of the 
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Fig. 3-A. 


Fig. 3-B. 


Fig. 3-A. Roentgenogram made of the stomach in May, 1929, showing the presence of a bulky carcinoma 


involving the pylorus and antrum. 


Fig. 3-B. Roentgenogram of the same stomach in April, 1934, seven years after partial gastrectomy and a 


Billroth I anastomosis. 
patient is still living and well (December, 1935). 


proper and early institution of roentgen 
diagnosis. A knowledge of the basic facts 
about the roentgen diagnosis of malignant 
tumors of the stomach should be an im- 
portant part of the armamentarium of 
every surgeon and physician. 


TECHNIC 

The elicitation of signs of gastric carci- 
noma requires careful attention to both 
fluoroscopic and radiographic technic. The 
patient usually appears for examination in 
the morning hours, having abstained from 
breakfast. The cervical region, chest, and 
abdomen are examined in various positions 
to observe abnormalities related to the 
symptoms before the patient is allowed to 
swallow the opaque meal (in the erect posi- 
tion). Then, with the body turned slightly 
to the left, the esophagus is carefully ex- 
amined with not more than one or two 


Irregularity of prepyloric region is the result of the operative procedure. 


This 


swallows of barium sulphate suspension. 
Special care is taken to observe the distal 
end of the esophagus in order to determine 
any delay in the passage through the cardiac 
orifice or to detect slight irregularities in the 
contour of the profile. At the same time the 
cardiac portion of the stomach is studied for 
possible filling defects or niches. Occasion- 
ally, a soft tissue mass may be observed 
against the outline of the gas bubble shadow 
in the fundus or dome of the stomach. The 
patient is turned slowly while under obser- 
vation, from the left to the original anterior 
position. The examiner palpates the stom- 
ach thoroughly with the gloved hand to de- 
termine the integrity of the mucosal pat- 
tern. In the normal stomach there is ob- 
served alternate light and dark lines, run- 
ning in fairly parallel fashion, which repre- 
sent the normal ruge and inter-rugal fur- 
rows. The diseased stomach shows a de- 
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_ Fig. 4 (upper left). Irregular, annular, tapering filling defect produced by a bulky cellular adenocarcinoma 
in the pyloric antrum. 


Fig. 5 (upper right). Rather small irregular filling defect due to carcinomatous involvement of prepyloric 
region. Soiid adenocarcinoma, Grade III. 


Fig. 6 (lower left). Annular defect of pyloric antrum due to pyloric carcinoma. Ring-shaped dense 
barium fleck filling ulcer crater in the carcinoma. Resection revealed tubular adenocarcinoma. Patient 
now living and well after four and a half years. 


Fig. 7 (lower right). Annular, tapering, filling defect of prepyloric region with pyloric stenosis. Stomach 
is markedly dilated. Almost complete retention at end of six hours. Peristaltic activity absent. Autopsy: 
diffuse tubular adenocarcinoma. 
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Fig. 8. 
producing a large oval filling defect with smooth 
borders located on the posterior wall near the 


Polypoid carcinoma of the stomach 


Patho- 
solid aveolar 


lesser curvature in the pyloric antrum. 
logic diagnosis: Fully malignant 
carcinoma, Grade III, roentgen symptoms of 
only one week’s duration. First sign was hema- 
temesis following a parachute jump. 


parture from this picture. This manipula- 
tion is done best by the employment of a 
thin suspension of barium sulphate or a 
mixture recommended by Rendich (3), 
(equal parts of the contrast material and 
mucilage of acacia). Following this part 
of the examination, the stomach is dis- 
tended more fully with the contrast 
medium in order to observe the peris- 
taltic activity in the prone as well as in the 
erect position. The supine and Trendelen- 
burg positions are used routinely for fur- 
ther observation of the cardia. In some 
few instances these latter positions will also 
be of definite value in the diagnosis of 
lesions of the pars media and pylorica. The 
position of the stomach is marked on the 
skin with a small strip of adhesive plaster 
to guide the technician in the making of the 
radiograph. At least one film is taken rou- 
tinely in the prone position for the study of 
the ruge. The final examination is made 
six hours after the ingestion of the meal, for 
the determination of the presence or ab- 


r 





Fig. 9. 


Irregular polypoid carcinoma of pyloric 
antrum producing large defect in lumen, extending 
from lesser to greater curvature of the stomach. 


No. obstruction. Partial gastric resection re- 
vealed bulky solid adenocarcinoma, Grade III. 


sence of gastric retention and to note the 
position and progress of the contrast ma- 
terial in the intestines. 

The principal signs of gastric carcinoma 
are demonstrated in the accompanying re- 
productions of films. The filling defect is 
the cardinal sign of the disease. As early as 
1903, Williams (4) stated that, ‘After the 
various characteristics belonging to the 
stomach in health have been established, 
the presence of abnormal conditions of this 
organ, such as some cases of malignant 
disease, will perhaps be more fully recog- 
nized than at present. The constant pres- 
ence of the darkened area in the stomach, 
for example, may suggest the thickening of 
its wall due to a malignant disease; some 
displacements or adhesions may be recog- 
nized, as well as hour-glass contractions, or 
an unusual delay in the digestive process.” 
The niche may or may not be a sign of gas- 
tric cancer, depending upon its location; if 
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Fig. 10. Carcinoma of pars media producing an 
annular filling defect. ‘‘Straight line’ deformity 
of the lesser curvature and irregularity along the 
greater. Remainder of the stomach outline has 
normal appearance. 


on the lesser curvature of the prepyloric 
segment it may represent an ulcerated car- 
cinoma, according to Holmes and Hamp- 
ton (5); if found on the greater curvature it 
has always been proved to be carcinoma- 
tous (Fig. 1), as so convincingly pointed out 
by Sproull (7). A niche on the lesser curva- 
ture near the cardia is said to be due to be- 
nign gastric ulcer, although we have had 
several cases of ulcero-cancer in this loca- 
tion—a finding which tends to refute this 
tule. 


THE NORMAL ROENTGENOGRAPHIC APPEAR- 
ANCE OF THE STOMACH 


The normal stomach may take on a 
variety of shapes as observed in the roent- 
genogram. The two types referred to by 
Carman (8) as the ‘‘steer-horn”’ and “‘fish- 
hook’’ represent the two extremes between 
which any type may be found. The cardia 
is located just beneath the left side of the 
diaphragm, its dome or upper margin being 
smooth and often outlined by the magen- 
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Fig. 11. Large irregular annular carcinoma of 
the pars media and adjacent parts of the pars 
cardiaca and pylorica. Marked narrowing of the 
lumen in the middle third of the stomach. 


blase, or gas bubble. Descending from this 
level, the lower portion of the cardia is 
thrown into numerous curved folds which 
are observed best in the partially barium- 
filled stomach. The esophagus joins the 
stomach on its lesser curvature about an 
inch or two from the top of the cardia. The 
folds, or rugee, assume a parallel perpen- 
dicular position in the middle portion of the 
stomach, referred to as the pars media. 
Frequently the folds near the greater cur- 
vature are oblique and may cross from the 
posterior to the anterior wall. This portion 
of the stomach extends almost horizontally 
across the epigastrium in the steer-horn 
variety, and directly downward in the 
fish-hook, or J-shaped type. All intermedi- 
ate angles are assumed in the stomach of 
normal appearance. The distal third, pars 
pylorica or pyloric antrum, contains the 
parallel rugz either in a horizontal, verti- 
cal, or a combination of horizontal and ver- 
tical positions. The relief studies made 
with small amounts of the barium mixture 
reveal the condition of the mucosa to the 
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Fig. 12-A. 
Fig. 12-A. Large annular filling defect of pars media extending upward to cardia, due to an extensive 


carcinoma. 
Fig. 12-B. 


trectomy. 
Note compensatory dilatation of duodenum. 


best degree. The stomach terminates at 
the pyloric valve, the canal of which con- 
nects the most distal portion of the stomach 
with the first portion of the duodenum. 
The contour of the well-filled normal stom- 
ach from the lower portion of the cardia to 
the pylorus is usually indented with peri- 
staltic waves, ordinarily two or three in 
number (Fig. 2). The waves begin on the 
lesser curvature, somewhat nearer the 
cardia than on the greater curvature. 


SIGNS OF CARCINOMA OF THE STOMACH 


Pyloric and Prepyloric Lesions.—Camp 
(9) states that the segment of the stomach 
below the incisura angularis, which is most 
accessible to roentgenologic observation 
offers more diagnostic difficulties than any 
other: 60 per cent of ail the gastric carci- 
nomas, 69 per cent of benign gastric tu- 
mors, and approximately 10 per cent of 
gastric ulcers are found within this area. 
The prepyloric region is also a favorite site 
for spasm. 


Fig. 12-B. 


Appearance of roentgenogram of same case shown in Figure 12-A, six weeks after total gas- 
A small external fistula persists from the line of anastomosis of the esophagus and duodenum. 


The presence of irregularities along the 
margins of the lesser and greater curva- 
tures in the prepyloric region is good evi- 
dence of carcinomatous involvement. This 
sign, however, may be found also in scar 
tissue changes secondary to chronic gastric 
ulcers. Semilunar depressions on _ both 
greater and lesser curvatures causing the 
lumen to be narrowed represent annular 
carcinomas with constriction of the lumen 
(Figs. 3 and 4). The large ‘‘saw-tooth” 
irregularity is a reliable sign which occurs 
in late cases (Fig. 5). Occasionally in the 
central portion of this type of filling defect 
a fleck of contrast material may be seen 
which represents an ulcerated portion (Fig. 
6) of the tumor. A niche on the lesser cur- 
vature of the prepyloric region may be due 
either to a benign ulcer or to a carcinoma- 
tous one. Holmes and Hampton (5) have 
reported all of their cases to be carcinoma- 
tous, whereas Cole (10) holds to the opinion 
that less than half the number found are 
malignant. A filling defect on the lesser 
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Fig. 13 (upper left). Annular carcinoma of pars media producing an hour-glass deformity. 
Fig. 14 (upper right). Irregular polypoid carcinoma of the pars media producing a large defect in the 


lumen of the stomach. No obstruction. 


Fig. 15 (lower left). Polypoid carcinoma in the pars media near the greater curvature producing large 


oval filling defect. 


Fig. 16 (lower right). Extremely small polypoid neoplasm represented by a small circular filling defect 
on the anterior wall of the pars media near the greater curvature. Resection revealed adenocarcinoma, 


Grade II: (See case history). 


curvature of the prepyloric region resembl- 
ing a meniscus and produced by carcinoma 
has been described by Kirklin (11). Great 
difficulty in diagnosis occurs when pyloric 
stenosis is found in a markedly enlarged 
stomach. Usually no filling defect can be 
detected (Fig. 7). The differential diagno- 





sis between peptic ulcer and carcinoma in 
many such instances is impossible to deter- 
mine. Gastric lavage before a repeated ex- 
amination is a valuable procedure to aid in 
the discovery of a filling defect if a carci- 
noma is present. The use of atropine sul- 
phate or amyl nitrite has not been of much 
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Low power photomicrograph of early 
Origin 
Note the 


Fig. 17. 
adenocarcinoma of stomach (see Fig. 16). 


in base of mucosa which is not ulcerated. 
sharp limitation of this early cancer. 


value in our experience. Not infrequently 
a polypoid defect (Figs. 8 and 9) is found in 
the pyloric third and should be considered 
malignant until proved otherwise by micro- 
scopic examination (12). Of our series of 
gastric carcinomas, 97 cases, or 40.4 per 
cent, were located in the pars pylorica. 

Pars Media.—The lesser curvature of the 
middle third of the stomach is the favorite 
site for the so-called “‘straight line’ or 
“cross-bar”’ (13) sign of a gastric cancer 
(Fig. 10). The usual irregular variety of 
filling defect, very often annular, is the one 
most often found (Figs. 11 and 12). The 
rigidity of the gastric wall involved in can- 
cer may be detected not only fluoroscopi- 
cally, but by noting the persistence of the 
defect in serial roentgenograms; the pecu- 
liar contours of such irregularities, un- 
changed by peristalsis, remain characteris- 
tic to such a degree that on superposition of 
the serial films, the outline of the defect 
coincides exactly, whereas the uninvolved 
stomach has changed its shape and position 
on each x-ray plate (Cole). 

Occasionally a real ‘‘hour-glass’’ configu- 
ration may be observed (Fig. 13). Not in- 


frequently do we see polypoid cancer pro- 
duce its round of oval filling defect in the 
central portion of the lumen (Figs. 14 and 
15). There are rare instances of filling de- 
fects produced in the lumen near the 
greater curvature by misplaced pancreatic 
tissue in the wall of the stomach (Holmes). 
Tumors of the tail of the pancreas may pro- 
duce pressure defects on the greater or 
lesser curvature side of the pars media 
(Scholtz, 14). As seen in Table I, the 
middle portion of the stomach is less fre- 
quently involved than either the pyloric or 
cardiac portions. The tumors situated on 
the posterior wall in the upper portion of 
the pars media are probably the most diffi- 
cult of all stomach cancers to diagnose. 
Small polypoid tumors on the anterior wall 
can usually be detected—both fluoroscopi- 
cally and radiographically—without diffi- 
culty, provided a small quantity of the 
barium mixture is employed (Figs. 16 and 
17). In our study of 240 cases of gastric 
carcinoma, 15.4 per cent of the lesions were 
located in the pars media. 

Pars Cardiaca.—The diagnosis of small, 
non-obstructing cancers in the cardia of the 
stomach is, at times, a baffling roentgeno- 
graphic problem. A diagnostic handicap 
exists here which does not occur in other 
portions of the stomach, because the con- 
trast material may surround the lesion, ob- 
scuring it from view; also, because of the 
difficulty in examining this fixed portion of 
the stomach. 

The larger polypoid lesions may be de- 
tected without the use of a contrast sub- 
stance, if a gas bubble is present in the 
stomach. The soft tissue mass presents it- 
self as an area of increased density as re- 
lated to the surrounding gas, which is of 
considerably lesser density. With the con- 
trast meal, these lesions produce easily 
recognizable filling defects on the various 
aspects of the wall of the cardia (Figs. 18 
and 19). Rectangular and L-shaped filling 
defects may also be encountered (Figs. 20 
and 21). Holmes, at a meeting of the New 
York Roentgen Society, in 1934, pointed 
out that a widening of the space between 
the gas bubble in the cardia and the dome 
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Fig. 18 (upper left). Carcinoma of the cardia. Large oval filling defect in the medial half of the dome 
of the cardiac portion of the stomach. No obstruction to flow of barium through the esophageal orifice. 


Large, roughly circular filling defect representing the mass produced by a carcinoma 


Fig. 19 (upper right). 1 
Spasm of the greater curvature in the pars media. 


of the medial portion of the cardia. 
Irregular rectangular filling defect in dome of the cardia and “straight-line” deformity 
Spasm on the greater curvature of the pars media. Slight 
Operation revealed widespread metastases. 


Fig. 20 (lower left) 
of the proximal half of the lesser curvature. 
obstruction at the cardio-esophageal orifice. 

Fig. 21 (lower right). Large inverted L-shaped filling defect involving the dome and greater curvature, 
resulting from an extensive carcinoma of the cardia. 
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22. stomach 


Scirrhous carcinoma of the 
causing marked diminution in the size of the lumen, 
rigidity of the pylorus with moderate duodenal ectasia 


Fig. 


and rapid emptying of the opaque meal. The esoph- 
agus is moderately dilated due to slight obstruction 
at the cardiac orifice. 


of the diaphragm may indicate a thick car- 
cinomatous lesion in this location. 

In our series of cancers of the cardia we 
have found a high percentage which show 
obstruction at the cardio-esophageal orifice 
as well as involvement of the distal portion 
of the esophagus (Table II). One may con- 
clude from this observation that any delay 
in passage of the barium through the distal 
portion of the esophagus is to be considered 
due to primary cardiac carcinoma until 
further roentgenographic and esophago- 
scopic investigations prove it to be due to 
benign stricture, spasm, or extrinsic pres- 
sure. 

Involvement of kntire Stomach._-The 
scirrhous type of carcinoma of the stomach, 
or linitis plastica, when developed to its full 
extent, wiil often invoive ail three portions 
of the stomach. The lumen of the organ is 
greatly diminished in size and the con- 
figuration observed with the contrast meal 
intact has the appearance of a “‘ieg of mut- 
ton” (Balfour, 15) or a “retort” (Figs. 22 
and 23). Peristalsis is most often absent. 





RADIOLOGY 





Fig. 23. 
tal two-thirds of the stomach.. 
defect 
mutton’”’ appearance of the stomach. 
in the size of the lumen. 


Scirrhous carcinoma involving the dis- 
Annular filling 
tapering toward the pylorus. “Leg of 
Diminution 


Usually the pyloric valve is infiltrated by 
tumor, which holds it patent so that no ob- 
struction is found. Because of this fact the 
motility is increased, the barium passing 
rapidly into an ectatic duodenal blub and 
readily filling the remainder of the duo- 
denum and upper small intestinal loops. 
Beath (16) has described four cases with 
similar changes and terms the entity ‘‘dif- 
fuse linitis plastica.’’ He holds that carci- 
noma is the cause in every case. LeWald 
(17) is of the opinion that this type of 
stomach may be due to triple etiologic fac- 
tors such as syphilis, diffuse carcinoma, and 
mural fibromatosis. Seven of our cases, or 
2.9 per cent, showed this diffuse involve- 
ment. 

Involvement of Small Area-rugal Deform- 
ity. The diagnosis of early carcinomatous 
infiltrations is now made possible through 
the advances in technical procedures in the 
examination of the ruge. Although this 
procedure is not new (Cole, 18), its use in 
recent years has taken an added impetus, 
especially in European countries. 
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TABLE I.—RADIOGRAPHIC FINDINGS IN 240 
CASES OF GASTRIC CARCINOMA 


Number of 


Filling Defects -onnel Percentage 
Pars Pylorica te 97 40.4 
Pars Media * 37 15.4 
Pars Cardiaca 56 293 : 4 
Proximal Half — me” 46 
Distal Half 30 12.5 
Entire Length 7 2.9 
Absent Filling Defects . 2 0.8 
Total Filling Defects 238 99.0 


TABLE II.—RADIOGRAPHIC FINDINGS IN 240 
CASES OF GASTRIC CARCINOMA 


Number of 





cies Percentage 
Absent Peristalsis ; 85 35.4 
Obstruction - 85 35.4 
Dilatation 113 47.08 
Six-hour Retention 116 48.3 
Esophageal Involvement P 26 10.8 


*Percentage esophageal involvement in carcinoma 
of cardia, 46.4. 


Carc.noma of the Stomach without Roent- 
genologic Signs.—-In two instances, or 0.S 
per cent of the cases observed in our series, 
it has been found that roentgenoiogic signs 
could not be demonstrated either by screen 
or film examination. No filling defects, 
niches, or spasms could be observed and 
the peristaltic activity was of normal ap- 
pearance (Fig. 2). 

Report of an Unusually Early Carcinoma 
of the Stomach..-A white male, 42 years of 
age, was admitted to the Memorial Hospi- 
tal on June 6, 1933, with the complaint of 
distress about the abdomen. Since the 
time of an appendectomy, at the age of 16, 
he had experienced more or less abdominal 
discomfort. In 1918 he had had influenza. 
His occupation was that of superintendent 
of an estate: previously he worked on a 
farm for seven years. 

Physical examination revealed a man of 
stated age, in good general health. The 








Fig. 24. Leiomyosarcoma of stomach. Bulky 
intramural tumor originating from posterior wall 
and lesser curvature of stomach. Flat roent- 
genograms would suggest the presence of an exo- 
gastric tumor pressing against the lesser curvature. 
Fluoroscopy shows that (a) peristalsis does not 
pass along this border of the stomach and (6) 
palpation of the tumor reveals its intimate re- 
lationship with the barium-filled stomach. Sub- 
total gastric resection. Patient was living and 
well one year later. 


abdomen was flat, presenting no palpable 
masses. Siight tenderness was eiicited in 
the mid-jine of the lower portion of the epi- 
gastrium. Two days after admission the 
stomach was examined roentgenologicaily 
after the administration of a barium meal. 
On the anterior wail of the pars media, near 
the greater curvature, a circular filling de- 
fect measuring 1.5 cm. in diameter was 
readily observed fluoroscopically and on a 
series of x-ray films. Otherwise the stom- 
ach and duodenum presented a normal ap- 
pearance. The six-hour examination re- 
vealed no gastric retention, the barium be- 
in® situated in the distal ileal loops and 
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ascending colon. On July 1, 1933, the 
colon was examined by the double contrast 
method for evidence of polyps, but none 
could be found. A second examination of 
the stomach was done on July 8, 1933, re- 
vealing exactly the same findings as at the 
time of the first study. The roentgenologic 
diagnosis was polypoid neoplasm (Fig. 16). 

Gastric analysis done on July 6, 1933, re- 
vealed complete achlorhydria persisting 
after the hypodermic injection of ergamine 
acid phosphate. 

Operation (July 11, 1933).—Under gas- 
ether anesthesia, a gastrotomy was per- 
formed through an upper left mid-rectus 
incision. Projecting from the anterior wall 
of the stomach in the region of the fundus, 
just adjacent to the pars media, a small 
freely movable tumor about two centi- 
meters in diameter could be felt. On incis- 
ing the stomach wall, the tumor prolapsed 
and then the base of the tumor was re- 
moved to include the entire thickness of the 
stomach wall for a considerable distance 
around the sessile base. The defect in the 
stomach wall was closed by interrupted 
Halstead mattress sutures of chromic cat- 
gut. Continuous braided silk serosal 
stitches were used for re-enforcement. 

Pathological report by Dr. Ewing: 
Adenocarcinoma Grade II, radioresistant 
(Fig. 17). 

Following convalescence, the patient re- 
ceived a high vitamin diet with yeast and 
large quantities of hydrochloric acid, be- 
cause of his complete achlorhydria. On 
Aug. 14, 1933, the roentgenologic examina- 
tion showed only a slight irregularity of the 
greater curvature at the junction of the 
proximal and middle portions. On Dec. 6, 
1933, a check-up roentgenologic examina- 
tion showed the stomach findings to be nor- 
mal. Gastric analysis on Jan 25, 1934, still 
showed an absence of free hydrochloric 
acid. All specimens were negative for oc- 


cuit blood. 

The clinical observation on Feb. 5, 
1935, showed the patient to be in perfect 
health, and the roentgen examination of 
September, 1935, still showed no evidence 
of carcinoma in the stomach. 
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SARCOMA OF THE STOMACH 

There are no specific radiographic fea- 
tures of gastric sarcoma (19). The sub- 
serosal sarcomas, particularly when pedun- 
culated, produce no filling defects other 
than that caused by extrinsic pressure. 
Fluoroscopy aids in determining the exo- 
gastric location of such tumors. Sarcomas 
are far less prone than carcinomas to ob- 
struct the pylorus and cardia; in fact, the 
orificial lumen in the sarcomatous stomach 
is frequently found to be enlarged. There 
are so many types of gastric sarcoma and 
different regions of involvement that we 
cannot label any radiographic sign as more 
than suggestive. For example, horizontal 
defects due to the presence of giant rug are 
sometimes present with lymphosarcoma 
(20). Some gastric polyps are lympho- 
blastic. Such a polypoid tumor may be 
tentatively considered as sarcomatous when 
peristalsis persists and passes over the area 
of involvement, a phenomenon probably 
due to late invasion of the muscular coat by 
sarcoma. An ulcer on the lesser curvature, 
in combination with a palpable epigastric 
tumor, usually movable, may be either car- 
cinomatous or sarcomatous (Fig. 24). 

The signs of gastric cancer may be sum- 
marized as follows: 

1. Filling defects. 
2. Altered pyloric function. 

(a) Gaping of the pylorus. 

(b) Obstruction of the pylorus. 
Advanced position of the six-hour 

meal—hypermotility. 
4. Absence of peristalsis from involved 

areas of the wall of the stomach. 


Oo 


5. Diminished mobility; loss of flexi- 
bility. 

6. Diminution in the size of the stom- 
ach. 


7. Antiperistalsis. 

8. Niche in the prepyloric region 
within 2.5 cm. of the pylorus. 

9. Widening of the space between the 
gas bubble in the cardia and the 
top of the diaphragm. 

10. Soft tissue densities in the cardia 
outlined by the gas bubble; no 
contrast material. 
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11. The ‘“‘meniscus”’ sign. 

12. Absence of rugal markings. 

13. Niche in relief studies without 
radiating rugal lines. 

14. Niche on the greater curvature. 
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CASE REPORTS"AND NEW DEVICES 


AIDS TO STEREOSCOPY 
By I. SETH HIRSCH, M.D., New York City 


Magnifying the Stereo-image.—The great 
service which this simple device has rendered 
in the reading of stereoscopic films prompts me 
to publish it as a technical suggestion. The 
magnification of the stereo-image permits the 
detection of very small areas of calcification, so 
important in the search for brain neoplasm. 
It also is a distinct aid in the study of the de- 
tails of cranial structures, particularly those of 
the mastoid. 

The 6-inch magnifying glasses are affixed to 
a small wooden plate; this is set on the top of 
the Wheatstone mirrors, and slides with it in 
adjustment. 

Measuring the Phantom Image.—The other 
device consists of the use of transparent mirrors 
in the Wheatstone stereoscope, instead of the 





Fig. 1. Wooden plate to which is fastened two 
6-inch magnifying glasses. 





Fig. 2. 


usual fully silvered mirrors. The transparent 
mirror permits the visualization of a measuring 
device inserted into the phantom, and, there- 
fore, mensuration of any of the shadows. 

I discussed this and other methods used in 
pelvimetry in a paper entitled ‘““On Thoms 
Method Outlining the Superior Strait of the 
Pelvis by X-rays’ (Am. Jour. Obst. and 
Gynec., 1922, 4, 316-319). 

In the mensuration of the phantom, the only 
difficulty arises from the necessity of measuring 
only that image which corresponds in size 
exactly to the object. For one may get stereo- 
scopic fusion and a clear image, which is either 
larger or smaller in size than the object itself. 





1 Clear glass may be used, but the image is faint and 
the reflections may be annoying In any case, the 
phantom should be viewed against a black background. 


A plate, with the magnifying glasses in place on the mirror carriage. 


It also does not necessarily follow that stereo- 
scopic fusion always gives a distortionless rep- 
resentation. 

One method of obtaining a true image is that 
used by Moloy (1), and also by Johnson (2). 
A piece of metal of known length is stereo- 
radiographed with the object to be studied. 
That image is selected for measurement, which, 
at the same setting of the mirrors, gives a 
length of shadow of the piece of metal which 
corresponds to its actual size. 

Another is that designed by Schwarzschild. 
In this method a perforated strip of lead foil is 
placed on the x-ray table in such a way that it 
appears clearly at the edge in both roentgeno- 
grams. In a sleeve attached to the mirror 
carriage, there moves a rod tipped with a 
minute lighted electric bulb. It is so mounted 
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that it may be moved freely in a plane parallel 
to the imaged plane of the films, and at a 
distance from the observer’s eye equal to that 


is accomplished by selecting that position of 
the mirror carriage which puts the incandescent 
filament exactly in the plane of the binocular 





Fig. 3. A device for measuring a stereoscopic image (phantom). A’ is a 
handle which controls a rod tipped with light (A), and used for getting a stereo- 
scopic phantom of the correct dimensions. B and C are rods tipped with lights 


for localizing points for measurement. 


The distance between B and C may be 


measured by aruler or by means of calipers. 





Fig. 4. 

Fig. 4. Cardboard box into which the phantom (stereoscopic) image is pro- 

jected. The sides of the box are pierced by white headed pins. Definite points 

in the phantom are localized by the heads of the pins. When a sufficient num- 
ber have been so placed, a contour of any plane of the object is obtained. 

Fig. 5. Looking into the housing of the phantom image. The heads of the 

pins outline the pelvic inlet. 


from the target to the table top. For correct 
viewing, the distance from either eye to the 
plane of the binocular image of the lead foil 
should equal the target-table distance. This 


Fig. 5. 


image of the lead strip. This adjustment is 
quite critical and easily executed. Controlled 
by either of these methods, the stereoscopic 
phantom image may now be measured. The 
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actual measurement may be done with an ordi- 
nary ruler or an illuminated one, or by the use 
of two additional small filament lamps, each 
mounted at the tip of a rod moving in a sleeve 
attached to the frame of the stereoscope, one on 
either side of the mirror tracks. By means of 
the rods, the filaments of the tiny incandescent 
bulbs are adjusted over the desired points, and, 
by clamping the rods, they are firmly held in 
position. The distance between the filaments 
is then measured. 

Reproducing the Phantom Image.—The actual 
points on the phantom image may be plasti- 
cally reproduced by fixing a shot or a pin head 
at any desired point in the phantom and immo- 
bilizing it there. Thus a contour may be 
reproduced graphically. 

A simple method of doing this is to construct 
a wooden or cardboard box, through the sides 
of which are pushed white headed pins (Fig. 5). 
The phantom stereoscopic image is then made 
to fall in the box. The rounded white heads 
of the pins are placed at the points desired, for 
instance, the periphery of the inlet of the 
pelvis, thus producing the contour of the inlet 
graphically and tangibly, so to speak. A 
similar reconstruction may also be made of the 
fetal head. 


OSTEOGENIC SARCOMA ARISING 
FROM A CALCIFIED HEMATOMA 


By FRANK E. BUTLER, M.D., and 
IVAN M. WOOLLEY, M.D., Portland, Oregon 


Case 1. Mrs. S. McG., housewife, aged 
6S years, reported to Dr. A. H. Cantril, of the 
Bodine and Cantril Clinic, in November, 1932. 
Eleven years prior to this visit, she had fallen 
and bruised her left thigh. This injury re- 
sulted in a hematoma that did not subside but 
had remained as a palpable tumor. It had 
caused no pain or other symptoms for ten 
years. During the year prior to visiting the 
clinic, she had observed that the tumor was 
increasing in size, but she was otherwise symp- 
tom-free. Her history was negative for other 
data pertinent to this illness. 

Physical examination revealed a large, non- 
painful, immobile mass, lying in the soft tissues 
anterior to the femur. The patient was re- 
ferred to the radiographic department and the 
following interpretation was made: 

“Radiographic examination of the left thigh 
reveals a tumor mass, anterior to the middle 
one-third of the femur, which measures approxi- 
mately 9 cm. in its anteroposterior depth, and 
15 em. in length. The anterior half of this 
mass contains dense, well organized calcium 
deposits which are typical of an ossified hema- 
toma. Underlying this mass, there are calcium 
deposits of much less density which have the 


So also, the contour of the skull may be 
outlined and the position of a foreign body 
graphically shown. 

It is perhaps needless to state that in all 
stereoscopic work, certain precautions are 
necessary. The films should be placed in the 
stereoscopic viewing boxes so that the distance 
of the eyes to the mirror image of the films js 
identical with the target-film distance. 

The stereo-shift must equal the interpupil- 
lary distance of the observer. Under these 
conditions, the stereo-image is holomorphic, 
except for a possible error due to non-sym- 
metrical placing of the film with respect to the 
tube position on the x-ray table, or to the 
mirrors in the stereoscope. 

With ordinary care in placing the films, this 
error is very small (less than 2 per cent in any 
dimension with a target-film distance of 30 
inches, and a one-inch asymmetry in the posi- 
tion of the films). 
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Fig. 1. Lateral radiograph of the left thigh, 
showing the ossified hematoma in the anterior soft 
tissues. The faint calcium streaking between the 
denser hematoma and the femur represents the new 
bone laid down by the hematoma. The limiting 
margin of the tumor capsule is also plainly shown 
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appearance of newer or more recently laid down 
pone salts. The femur appears to be smooth 
and regular. 

“Conclusions. —This examination reveals evi- 
dence of an old ossified hematoma, with under- 
lying new bone production strongly suggesting 
malignancy (osteogenic sarcoma). We are 
unable to positively state whether the new bone 
arises from the hematoma or from the femur.” 
(F. E. B.) 

An examination of the chest revealed several 
areas in the left lung that were strongly sugges- 
tive of beginning metastases. 

The patient was admitted to the Emanuel 
Hospital and submitted to surgery on Dec. 3, 
1932. At operation, a tumor measuring 20 X 
12 X 10 cm. was shelled out of the soft tissues 
of the anterior aspect of the thigh without 
difficulty. It was not attached to the femur, 
and it did not infiltrate the muscle or fascia, 
having simply pushed them apart. 

Dr. H. H. Foskett reported the pathologic 
examination as follows: 

“Gross Examination.—Specimen consists of 
a smoothly encapsulated tumor nodule meas- 
uring 20 X 12 X 10 cm. The surfaces are 
lobulated, and the under surface is grooved 
where it has rested upon the femur. The cap- 
sule in this area, as elsewhere, is entirely 
smooth, and there are a few tags of fat attached 
to the capsule. The surfaces, made by sec- 
tioning, cut with resistance, and reveal the 
presence of numerous areas of calcium deposit. 
The surfaces are of a grayish-white appearance, 
with numerous flecks of yellowish pigmenta- 
tion. Near the above mentioned surface, 
which rested upon the femur, there is a slightly 
different consistency, with a smooth, grayish, 
cellular tissue, without calcium deposits, and 
with no evidence of yellowish pigmentation. 

“Microscopic sections taken from various 
areas reveal, for the most part, a fibrous tumor 
with numerous areas of pigment deposit from 
old hemorrhage and occasional calcium accu- 
mulations. There are numerous patches of 
active cell hyperplasia, which reveal many 


UNUSUAL BONE CHANGES IN 
LEUKEMIA 
By JAMES J. CLARK, M.D., F.A.C.R., 


Associate Professor, Emory University, 
Atlanta, Georgia 


The following case is reported from the Hen- 
tietta Eggleston Memorial Hospital for Chil- 
dren to illustrate an unusual example of bone 
and joint pathology. 

M. J., female, aged 8 years, was admitted 
with a complaint of pain in her legs. The fam- 
ily history was uneventful. There was nothing 
of interest in her past history. 
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hyperchromatic nuclei, and rare mitotic figures. 
The above mentioned grayish cellular portion 
reveals the most active cell hyperplasia. The 
cells of this mass are, for the most part, small 
and round with rather deeply staining nuclei; 
they are accompanied by varying amounts of 
intercellular fibrillar material. Where this is 
present in larger amounts, many of the nuclei 
are elliptical. In other areas where the tissue 
is almost entirely cellular, there is found a 
great predominance of these small round nuclei, 
with frequent mitotic figures. There are occa- 
sional areas in which there is considerable in- 
filtration of lymphocytes. 

“Microscopic sections of the calcified areas 
reveal, for the most part, simple calcium de- 
posits, although there are a few areas in which 
bone formation has occurred. Microscopic 
sections of decalcified tissue reveal true bone 
formation. 

““Diagnosis.—Ossified hematoma, with ma- 
lignant changes, sarcoma.”’ 

Following operation, a course of deep x-ray 
therapy was given over the thigh. In March, 
1933, a check-up film of the chest revealed 
several small metastatic areas in the left lung 
and at least one such area in the base of the 
right lower lobe. A course of roentgen therapy 
over the chest was instituted immediately 
following this examination. The patient failed 
to return for further x-ray treatment. 

In December, 1934, we received films of her 
chest which had been taken by her attending 
physician, Dr. H. V. Adix, Sr. These revealed 
multiple metastases throughout both lungs, 
with marked effusion. Her death occurred 
Jan. 1, 1935. No autopsy was obtained, but 
no further evidence of metastases had been 
discovered. 

Conclusion.—We believe that this is a proved 
case of osteogenic sarcoma, arising from an 
ossified hematoma. Our search of the litera- 
ture has failed to reveal a similar case, and we 
are of the opinion that it is of sufficient interest 
to warrant reporting. 


Present Illness.—In July, about three months 
previous to her admission to the hospital, this 
child had a tooth pulled and lost a large amount 
of blood. Fibrinogen was given by mouth. 
Bleeding persisted for about a week. She was 
quite weak and pale. Bluish discolorations ap- 
peared over her body and extremities, varying 
in size from a pin head to a quarter. She re- 
mained in bed for about three weeks, then got 
up and was about the house, still feeling badly 
and quite weak. She then began to vomit at 
intervals. This persisted until one month be- 
fore admission, when she complained of pain in 
the lumbar region. This pain was like a “catch 
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in her back.’’ It has become worse, involving 
first her right hip and thigh, then her left hip 
and thigh. For the past two weeks she has been 


74 . 


Fig. 1. 
tion of femoral heads. 


unable to walk, and moves her legs only with 
difficulty. She has continuously complained 
of pain. There has been no known contact 
with tuberculosis. The patient has had no 
night sweats, no night cries. For the past week 
she has had some edema of the extremities. 
During the present illness there has been con- 
siderable loss of weight. 

Physical Examination.—A quite pale, dull 
looking little girl of 8 years, who does not seem 
acutely ill. She is poorly nourished although 
fairly well developed. Her sitting posture is 
poor. She refuses to attempt to stand. Noth- 
ing abnormal is found in the skin, the mucous 
membrane, glands, head, ears, eyes, neck, or 
lungs. Her mouth shows several carious teeth, 
and the throat shows small and embedded ton- 
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sils. There is no palpable tumor mass in the 
neck, nor palpable glands. An examination of 
the heart reveals that the rate is rapid and the 


Note decalcification of pelvic bones and femurs, with separa- 


rhythm regular. There is a blowing systolic 
murmur just to the left of the sternum in the 
pulmonic area, which can be heard down to the 
left border of the sternum. The heart is not 
enlarged. The abdomen is symmetrical. The 
liver is quite large, extending three finger- 
breadths below the costal margin. The spleen 
is not felt. There are no other masses or areas 
of localized tenderness. The genitalia are nor- 
mal. 

An examination of the lower extremities re- 
veals that both thighs are held flexed on the hip: 
on passive motion she complains of pain in each 
on the dorsal surface just above the knee. She 
will straighten out the right leg on request but 
complains of pain on inward rotation. The 
muscles are flaccid on the right; on the left, 
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Fig. 2 (left). This represents the pathology existing in the case reported. 
Fig. 3 (right). Here is shown a normal femur and knee joint in a girl of the 
same age as the patient. 
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there is definite muscle spasm about the hip 
joint. She objects strenuously to any passive 
motion of the extremities. There is a slight pit- 





Fig. 4 (left). 
the humerus of this patient. 


ting edema of both extremities below the knees. 
The spine is negative. 

The temperature on admission was 102 de- 
grees. Laboratory studies were as follows: 


Blood, 40 per cent hemoglobin with 2,710,000 
red blood cells and 6,130 white blood cells. 
Differential count was as follows: polymorpho- 


This represents a normal humerus. 
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nuclears, 62; leukocytes, 33; transitionals, 2. 
eosinophiles, 3. ‘ 
utes; bleeding time, one and one-half minutes, 


Coagulation time, 6 min- 





Fig. 5 (right). Showing 


Platelet count was 140,000. Urine was nega- 
tive. Blood Wassermann and Kahn tests were 
negative. 

X-ray examinations were made of the skull, 
thorax, spine, pelvis, and extremities. The en- 
tire bony skeleton showed evidence of a marked 
disturbance in the calcium content, most pro- 
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nounced in the pelvis and femurs. The normal 
density of these structures is absent, and so 
much calcium has been absorbed from the pel- 
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culin test was negative up to one milligram. 
Serum protein was 7, with a slight increase in 
the proportion of albumin; this was done fol- 





Fig. 6. 


vic girdle that it is only with difficulty that the 
borders of these bones may be seen on the films. 
Both femoral heads are separated from the 
shafts, and a pathologic fracture is present 
through the trochanteric area on the right. 
There are multiple erosions noted in the skull, 
ribs, and spine. 

The lower epiphyses of both femurs and the 
upper epiphyses of both tibias and fibulas show 
absorption of bone and beginning separation of 
the epiphyses. During the later progress of her 
illness, the femoral epiphyses separated at the 
knee joints. The same process was present at 
the ends of the long bones of both arms. 

_Due to the marked disturbance in the cal- 
cium content of these bones, we suspected the 
presence of hyperparathyroidism. We also con- 
sidered some unusual type of tumor metastases, 
ora parathyroid adenoma, or a blood dyscrasia. 

Further laboratory studies revealed a blood 
calcium of 19.3 milligrams per 100 cubic centi- 
meters. There was a blood cholesterol of 
133.2. Blood phosphorus was 4.5. The tuber- 


Skull, showing multiple areas of decalcification. 


lowing two transfusions. Urine was negative 
for Bence-Jones proteins. She consistently ran 
a temperature between 100 and 101 degrees. 
Two basal metabolisms were done, with read- 
ings of plus 35 and plus 45, but the child was 
not basal. 

During her period of hospitalization, she re- 
ceived a diet adequate in calcium; she had 
ultra-violet light, cod liver oil and viosterol, 
and also several transfusions. While her gen- 
eral condition was considerably improved, later 
x-ray studies showed little if any improvement 
in the process of decalcification. 

Further studies of blood calcium were per- 
formed at Emory University Medical School, 
and this patient consistently ran a very high 
calcium level. 

Her blood count varied, the red cells running 
between 2,000,000 and 4,000,000, the higher 
level immediately after transfusions. The white 
cells averaged around 6,150, the platelets from 
40,000 to 140,000. 

The history and films of this patient were re- 
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ferred to Dr. M. C. Sosman, of Boston, who, in 
turn, consulted Dr. George Holmes, Dr. Joseph 
Aub, and Dr. E. C. Vogt, all of Boston. They 
were also referred to Dr. W. A. Evans and Dr. 
Lawrence Reynolds, of Detroit. 

These consultants did not definitely make a 
diagnosis, and discussed with me various condi- 
tions which might be the cause of this phenome- 
non. Dr. Sosman in a later communication 
stated that a similar case had entered the 
Children’s Hospital in Boston, on which Dr. 
George Minot had made a definite diagnosis of 
aleukemic leukemia. 

As the calcium maintained a high level in 
spite of dietary control, the patient was oper- 
ated upon by Dr. D. C. Elkin, and a small 
tumor, 1.5 X 0.5 centimeters, was removed 
from above and behind the left thyroid lobe but 
not connected with it. 

Pathologic study of this section failed to re- 
veal any evidence of a parathyroid tumor. 

Four days later, her white count rose to 
25,800. Of this total, 69 per cent were small 
lymphocytes. Two days later, the white count 
was 26,100, with 88 per cent small lymphocytes. 
One day later, it was 24,100, with 96 per cent 
small lymphocytes, and this day the child died. 





RADIOLOGY 


SUMMARY 


This case is reported to illustrate the difficul- 
ties attending a correct diagnosis in a child who 
entered the hospital with a complaint of pain 
in her legs. The further the studies progressed, 
the more difficult became the interpretation. 

Sufficient importance was not attached to her 
past history, which showed that, following ex- 
traction of a tooth, a hemorrhage followed last- 
ing about one week with a moderate purpura. 

Certain signs indicated the possibility of a 
parathyroid tumor, which was investigated sur- 
gically without result, but which was followed 
within five days by an acute exacerbation of her 
symptoms, at which time the true condition 
was easily recognized. 

It also illustrates that, during an aleukemic 
phase, the blood studies may be practically nor- 
mal. The increase in the blood calcium in this 
patient was interpreted to be due to a leukemic 
infiltration of the parathyroid gland. 


We wish to give credit to Dr. E. C. Vogt, of 
Boston, who made the correct diagnosis before 
the blood findings were definite. 
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THE PRACTICE OF MEDICINE IN LABRADOR 


During the Twenty-first Annual Meeting of 
the Society, in Detroit, an evening session was 
addressed, first, by Dr. Arthur C. Christie, of 
Washington, D. C., who delivered the Carman 
Lecture, after which Dr. Rollin H. Stevens, of 
Detroit, introduced the guest speaker, Sir Wil- 
fred Grenfell. Dr. Stevens’ introduction and 
Sir Wilfred Grenfell’s speech are both of such 
interest to our members that we publish them 
here. 


Dr. STEVENS: It becomes my privilege to in- 
troduce to you one of the greatest of pioneer 
radiologists, yet I do not think he is generally 
known as a radiologist. 

In 1898, Sir Wilfred Grenfell took on board 
his 99-ton ketch, of which he was master mari- 
ner, a small crew of men, started out from Eng- 
land, sailed across the ocean to the rather for- 
bidding coast of Labrador and Newfoundland, 
taking with him x-ray apparatus. He hoped 
by this means to help in reducing the fractures 
and dislocations that were prevalent among the 
fishermen of these wild coasts. 

Dr. Grenfell had been associated with the 
great Sir Frederick Treves, Surgeon to King 
Edward VII. They had done some of this 
work among the fishermen along the coasts 
of the North Sea. Then in 1892, I believe it 
was, Dr. Grenfell sailed for Labrador and be- 
gan his work there. These small groups of 
fishermen were all along the coast for hundreds 
of miles. They had no doctor, nobody to as- 
sist them. They were suffering from scurvy, 
from beri-beri (I had no idea there was beri-beri 
on this Continent at that time), and from other 
nutritional diseases. 

Since that time Dr. Grenfell has banished 
these diseases from that coast. He has estab- 
lished several hospitals—five, I believe —and 
built up nursing stations with the association 
of a number of doctors, nurses, teachers, and 
others. 

Dr. Grenfell is a great medical economist, a 
general economist. You have just heard Dr. 
A. C. Christie, one of the greatest authorities 


on medical economics in the world, although he 
did not talk on that subject to-night, but Sir 
Wilfred Grenfell, going up among those very 
poor people, gave them treatment, looked after 
their physical wants, supplied them with food, 
and taught them rudimentary agriculture—he 
taught them how to get food other than fish to 
live on. These people had no money—there 
was no money in circulation—yet he did not 
do it for nothing. That is, the people did not 
get it for nothing. 

You men go out into the clinics and you treat 
people who are perfectly able to pay, perhaps, 
and you get nothing for it. Well, Dr. Grenfell 
received nothing for his work personally, yet 
any person who gets something up in that 
country in the way of medical services, cloth- 
ing, or whatnot, pays for it in work or in some 
way. 

It gives me great pleasure to introduce this 
gentleman from Great Britain and North Amer- 
ica. 


StR WILFRED GRENFELL: It is almost an 
anti-climax for a person from the North to ad- 
dress you after the specialist who has spoken 
who is so well known to everyone and who has 
given us so much to think of. While I was lis- 
tening to him there came into my mind the 
thought of how, really, every human life has to 
pit itself against some particular problem, if it 
is ever going to succeed. We who go out into 
the wilds where we cannot get the apparatus or 
the time or the support to tackle one separate 
problem have to remember that in our case the 
problem is the patient and what we are going 
to do for him. 

We have always had to come to civilization 
in all times to hear anything new, and for sev- 
eral years, from 1892 until about 1898, when I 
sold my sail boat, we had to go home to Eng- 
land to learn anything new. We had no way 
of communicating for six months in the Winter 
and we had no way of getting to meetings of 
this kind—-nearly all of them were being held 
too late for us to get to, anyway. 
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At that time I had never been in the United 
States. Of course nowadays, if you had put 
on the radio this lecture to which we have just 
listened, we could sit in one of our hospitals 
and hear it perfectly well. 

When we began to see that our problems were 
connected, rather, with other aspects of human 
life than advanced surgery, we recognized that 
we had to chart our harbors on the map. Many 
of our troubles were due to shipwreck and to 
vessels being lost on uncharted shoals. 

We have gradually developed a technic for 
getting medical men who know all about bron- 
chiectasis and more about radiology to come 
down to us in the summertime. You can come 
to visit us now and you can bring with you 
your special knowledge, as Dr. Rollin Stevens 
did this year, because it was on account of his 
getting there that I am here to-night. 

When, in 1894, in the rooms of my great sur- 
gical chief of nearly fifty years ago we discussed 
what each of us was going to do in life, our ideas 
were exactly the same—to carry the healing art 
to the wounded men across the way. It was 
perfectly obvious that one must cut adrift from 
all ideas of the purely scientific approach to 
medicine and surgery if one were going to Lab- 
rador. 

I sold the boat and stayed in Labrador and 
the reason is one not easy to explain scientifi- 
cally, though of late science has rather come 
‘round to the point of view that there is some- 
thing in the other side of the matter—in the 
spiritual side of it—which is of great value even 
as a medical help in curing our patients. Cer- 
tainly, it had a good deal to do with the decision 
I reached. There were no doctors there and a 
great many wounded men, and no charts, and no 
way of getting about. At that time we did not 
know that some of these diseases were curable. 
Dr. Stevens has been kind enough to say we 
have gotten rid of most of the deficiency dis- 
eases, but as a matter of fact, we have gotten 
rid of them because you have taught us what 
to do. 

Of course, in England we had at that time 
learned what scurvy meant and how to get rid 
of it. We knew it was a disease needing certain 
vegetable salts which the natives were not get- 
ting—and did not even know about. We had 
the pleasure of handing that knowledge to them 
pretty soon. I have had the experience of sit- 
ting by a mother who, with bleeding gums and 
puerperic glands, was nursing a miserable, 
starving baby. She might be sitting right be- 
side many of the wild vegetables and berries 
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yet she did not know that they would save the 
baby and herself. We had only to tell her to 
go down and take the wild celery from the 
beach and use it and she would very soon get 
well. We saw many people die just from not 
knowing that. 

Of course, this was seen when you sent us the 
knowledge of vitamins. 

We learned that what our people needed 
most of all was to cultivate the land. Our 
problem became not so much a question of diag- 
nosing the disease as of helping the patients to 
the ability of getting the remedy. After all, 
the viewpoint of the patient in the country, 
when the doctor comes to him, is, ‘Are you go- 
ing to cure me or aren't you? I want you to 
give me something that can cure me.” 

Dr. Alexander Forbes, of Boston, has been 
helping me a good deal recently. He is a Pro- 
fessor of Research Physiology, but he has the 
hobby of flying. He keeps a couple of air- 
planes and he comes to us quite often, helping 
me in many ways. 

Dr. Forbes has taken pictures which show 
how a fisherman’s outfit looks—his stage, his 
boat, his dog pen, and his house—and you al- 
ways see now a protected garden that he has 
made on a plot of ground fenced in from the 
forest—and there is plenty of forest. When you 
see that little fenced-in plot, it means that that 
family is clear of danger of scurvy or beri-beri. 

I remember one time of going to a little vil- 
lage where there was just one family in a cove. 
The father was dying, the mother was very ill, 
and a boy of sixteen crawled out of the house 
and down to the water’s edge, still crawling on 
his stomach. When I asked him why he didn’t 
stand he said that was the one thing he couldn't 
do. He had a great deal of pain, but he had 
been afraid that I couldn’t find the cottage, so 
he had come to meet me. When I reached the 
small cottage I found there three quite young 
children. They did not sit at the table to eat 
their food—-they sat on the floor. The boy sat 
sometimes on the floor and sometimes at the 
table. The father and mother sat at the table. 

The meals had consisted largely all Winter 
long of potatoes which they had been able to 
grow. They were English people by origin and 
had the habit of peeling the potatoes before 
cooking them. 

Around the one room of the house ran a 
settle. Poor people there generally have but 
one room in which to live. There is not time 
to describe methods of living there, but this 
family put a few hens under the settle in the 
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Winter so they should not freeze. ._The family 
fed the hens on scraps from the table or any- 
thing they could spare to give them. In this 
case they gave the hens the raw potato peel- 


ings. 

as the children, who were fed on the floor, 
never got enough food, they used to rob the 
hens and eat the raw peels; apparently that 
made all the difference between the three who 
ate on the floor and the three who ate at the 
table. We had a great many cases of that kind. 


I was going to speak about the various prob- 
lems, especially the one referred to, of trying to 
make people pay for medical care. That has 
been a very difficult thing. 

Years ago when I first built the first two hos- 
pitals—on an island—I found I could not get 
my patients in and I could not get them away— 
which was worse. They did not want to go, 
yet I had a limited number of beds. It 
chanced that I came to Boston one year and the 
Harvard men heard me telling of the work— 
there may be some of them here. One or two 
students who have been with me are now prac- 
tising radiology. After our talk at the Stu- 
dents’ Union, the boys asked what they could 
do to help me, in medicine. Of course, it was 
no use asking them to come and take roentgeno- 
grams for us, but they could man boats and 
bring the patients in and take them away. So 
they set to work and built a boat—that is what 
I told them I wanted. I described it: it had 
to be of hardwood on account of the ice, and 
it had to be a sailboat for in those days we 
did not trust oilengines. (I remember insisting 
that a man drive behind me in a buggy when I 
came in a car to catch a train, once upon a time. 
I suppose I should not say that in Detroit!) 

Anyhow, the boys built the boat and they 
brought it to us and they aided the cause of 
healing patients or, rather, enabled us to heal 
more patients because we could get to them. 

A year or two later I visited both Yale and 
Princeton and they also gave us boats and we 
have had quite a number of men from various 
universities—from Ann Arbor, for instance, we 
have had one or two good men. 

Then the little nucleus of hospitals spread 
until we had taught our people how to build 
concrete and fireproof hospitals. Two burned 
during that time because they were built of 
wood, so we naturally began to teach our young- 
sters how to do things like building, putting in 
electric lights, and running water, etc., amongst 
many other things. Well, that resulted in 


some of the work that is being done there now, 
but all the time new things are being added. 

I do not know that I can tell you much 
about medicine except that I was talking to an 
old surgeon of the early days in Boston—his 
name is Storer. He was telling me how, when 
he introduced the operation for removing the 
ovaries in Boston, having just come back from 
Germany, apparently the medical society 
thought it was unjustifiable. They knew 
little about what had just been discovered— 
antiseptics, etc. 

However, I told him the story of my helper 
at the hospital and his experience one Winter. 
A call came from a little lighthouse which was 
frozen up some way from the Coast. I sent 
him out to get there, if he could, over the ice, 
which he did. He was too late for the delivery 
of the patient but the patient had already ap- 
parently delivered something, which he brought 
back. I have sent the specimen to Harvard. 
It was a spontaneous panhistorectomy. He 
brought home the uterus and one tube and both 
ovaries and the end of the vagina and every- 
thing else. He said the patient was doing very 
well. 

I do not know that I ought to trespass on 
your time, yet in order to get our work known, 
of course, naturally, we have had to go and talk 
about it. It is the last thing that a practising 
doctor likes to do or ought todo. For the last 
few years I have not been able to do the work 
I would like, but I will say this: That amongst 
the many doctors who have come along, we 
have had one of your consulting eye surgeons, 
Dr. Joseph Andrews, who came thirteen years 
running. We began doing special eye work be- 
cause there was a lot of trouble with eyes and 
none of us were especially skilled in eyes—and 
the eye is so important to us up there. 

I was in an eye clinic in New York and after 
the operation I went down and said to the sur- 
geon, ‘Do you ever take a holiday?” 

He said, “Yes, I generally go to Europe.” 

I said, “If you will make it Labrador, you 
will be conferring a great benefit and we will 
put you on a salmon river or anything else 
you'd like in between operations.”’ 

Well, he came, and the number of people to 
whom he has given sight I can’t say, but there 
are many. 

We had one case that I think is apropos of 
the discussion which is coming up now—must 
come up, I suppose, before all medical men: 
that is the question of permitting us to prevent 
conception. 
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In this case I was anchored one night on a 
hospital boat, when a woman came aboard, 
bringing two parcels which she left in my chart 
room. When I opened them, they turned out 
to be twin babies—both girls—half-breeds. 
The woman had told me that her husband was 
dead—he had been killed in an accident. She 
did not know what to do with the babies be- 
cause they were not normal. They had been 
born blind with posterior border cataracts. 

When I asked what she was going to do with 
them, she said she was going to give them to me. 

People say, for instance, ““Why do you stay 
in Labrador?” 

I say, ‘“What would you do if you saw people 
coming to you for help and you thought you 
could help them? What would you do about 
it?” 

So what could we do with the babies? 

I put them on the seat in the chart room. 
The wheelhouse was just in front. When we 
got out to sea the boat began to roll about a bit 
and, of course, the babies began to give tongue 
in the chart room. The man who was in the 
wheelhouse, steering, put his head in. the door. 
He looked in and he saw me, a youthful bache- 
lor, and asked what in the name of fortune I 
was going to do with those two babies. 

I said, ‘‘Well, when we get out to a nice open 
space, I am going to throw them over the side. 
I’m sorry you noticed them.” 

Well, in about ten minutes he looked in 
again. He was a married man, and he said, 
‘Well, my old lady has got eight of ’em but I 
think she wouldn’t mind two more. Don’t 
throw ’em overboard.” 

Both of those children are alive now. One 
of them has fairly good sight. She married, 
and I am sorry sometimes that I didn’t throw 
both of them overboard because that one has al- 
ready produced three blind children. What 
am I to do with those three? Are they going 
to produce thirteen blind children? <A blind 
child in a country like Labrador, with no road - 
is a social problem, and there is nobody but me 
to look after them. I don’t always go to fetch 
them but they come by mail! You may not 
know these things when you are dealing with 
the scientific phase of medicine. 

We are short of many things. We are short 
of radium. We have the only radium north of 
Halifax but we have only fifty milligrams. All 


cancers go to Halifax and many other cases, yet 
our beds are overcrowded. 

A Winter like this is terrible for us because 
some markets are closed to our fish by the 
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Italian war. Italy is one of our markets. It 
is part of our problem, just as much as a dila- 
tation of.a bronchus. It leads to increased 
poverty and tuberculosis, one of our real and 
worst problems. We have to look out a little 
more now for some of our tuberculous cases 
may prove to have bronchiectasis. 

I have this proposition—they want me to 
raise money in order to put up a sanatorium 
where tuberculous spines and _ tuberculous 
lungs can be taken to relieve our beds in the 
general hospitals. .Eventually. we hope to re- 
turn these patients to their homes. 

These are some of our problems. I can only 
say, looking back on my years that are coming 
to a close, that it has been worth while to 
struggle with the problems. I have had an 
opinion from one or two of the best men in the 
room to-day—I mean, best known to me. I 
can see that I have what is. diagnosed as oc- 
cluding coronary, which makes it difficult, 
necessarily, to drive dog teams in the Winter. 

If you want a new way of travelling, that 
is exciting, I can assure you that driving a 
team of husky dogs is very exciting. After 
70, however, it gets a bit difficult to do. 

I want to say just this in closing, that if I 
had that chance again which I had in Sir 
Frederick Treves’ consulting room in Wimpole 
Street nearly fifty years ago—looking at what 
aman gets out of life and realizing it is only 
what he puts into life anyway, and what he 
leaves to make his corner better, I should un- 
questionably again go to Labrador. 


COMMUNICATION 


RESOLUTIONS 
RESOLUTION ON X-RAY PAPER 


‘‘WHEREAS, there is a tendency toward the 
replacement of films by paper in the interest of 
apparent economy, and 

‘WHEREAS, this is particularly true in the 
case of surveys of chests, and 

‘‘WHEREAS, experience indicates that the 
finest quality of work and detail is necessary in 
all types of x-ray examinations, and 

‘WHEREAS, the difference between the cost 
of paper and films forms but a small part of the 
cost of an x-ray examination, and 

‘WHEREAS, the efforts of the Radiological 
Society of North America should be to increase 
the standard of effectiveness of x-ray examina- 
tion rather than to weaken it, 
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“Be it, 

“RESOLVED, that the Radiological Society of 
North America disapproves the use of x-ray 
paper for chest purposes and other procedures 
requiring both detail and quality, and 

“Be it, 

“FURTHER RESOLVED, that copies of this 
resolution be sent to all National, State radio- 
logical societies, the American Medical Asso- 
ciation, and the National Tuberculosis Asso- 
ciation.”’ 


This resolution was adopted by the Radio- 
logical Society of North America in Executive 
Session at their twenty-first Annual Meeting on 
Dec. 3, 1935, at Detroit, Michigan. 


RESOLUTION CONCERNING RADIOLOGISTS’ 
RELATION TO HOSPITALS 


“WHEREAS, proper ethical standards of a 
physician are essential for the securing or the 
retention of membership in the Radiological 
Society of North America, and 

“WHEREAS, certain physicians have by the 
replacement of more ethical physicians aided 
certain lay groups and corporations in their 
attempts to practise radiology, and 

‘WHEREAS, such practices are inimical to 
the best interest of medicine, of radiology and 
of the radiologists concerned, 

“Now therefore be it, 

“RESOLVED, that it is unethical for any 
radiologist to replace another radiologist in an 
institution without the consent of the incum- 
bent, except for cause, and provided that if 
cause be claimed the matter shall be referred 
to the Counselor for the State in which the 
incumbent resides, the said Counselor being 
hereby directed to form a tribunal to be com- 
posed of the said Counselor, a physician repre- 
senting the incumbent, a physician represent- 
ing the applicant and a representative of the 
institution involved and one additional mem- 
ber to be chosen by these. This tribunal shall 
examine the allegations and matters in contro- 
versy and shall render a decision forbidding or 
permitting the replacement of the said incum- 
bent, and 

“Be it, 

“FURTHER RESOLVED, that violation of these 
tules shall constitute unethical conduct and 
Shall be grounds for expulsion from this 
Society.” 


This resolution was adopted by the Radio- 
logical Society of North America in Executive 


Session at their twenty-first Annual Meeting 
on Dec. 3, 1935, at Detroit, Michigan. 


RESOLUTION ON MEMBERSHIP CERTIFICATES 


“WHEREAS, title to all membership certifi- 
cates for the Radiological Society of North 
America is vested in the Society, and 

‘‘WHEREAS, the termination of membership 
in the Radiological Society of North America 
terminates the right to display such member- 
ship certificates, 

‘‘Now therefore be it, 

“RESOLVED, that after Dec. 5, 1935, any 
member of the Radiological Society of North 
America whose membership shall be termina- 
ted, shall, upon demand by the Secretary, 
surrender his certificate of membership, and 

“Be it, 

‘‘FURTHER RESOLVED, that this resolution 
be spread upon the minutes of the Society and 
that it be published in RADIOLOGY.” 


This resolution was adopted by the Radio- 
logical Society of North America in Executive 
Session at their twenty-first Annual Meeting 
on Dec. 5, 1935, at Detroit, Michigan. 


RESOLUTION RELATING TO FEE SCHEDULES 


“WHEREAS, The Works Progress Adminis- 
tration of the United States Government has 
published a fee schedule for diagnostic roent- 
genology and has included such schedule in the 
fee schedule for Hospital Services, and 

“WHEREAS, the regional directors of the 
WPA are applying this x-ray fee schedule to 
all roentgen diagnosis whether in hospital 
departments or in private offices, and 

‘““WHEREAS, this fee schedule requires that 
x-ray studies should be performed for the 
government at less than actual cost, rendering 
it unprofitable or impossible for private physi- 
cians to make adequate x-ray examinations 
for WPA employers, and 

““WHEREAS, the WPA allows other physicians 
and surgeons fees commensurate with the value 
of their services, making an unjust discrimina- 
tion against physicians practising roentgenol- 
ogy, and 

‘““WHEREAS, this fee schedule can only result 
in perfunctory and restricted examinations of 
questionable value, to the detriment of the 
employees of the WPA, and 

“WHEREAS, this fee schedule was promul- 
gated with the approval of the American Hos- 
pital Association and the Catholic Hospital 
Association, but without the advice or consent 
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of the physicians who must perform this service 
and be responsible for the accuracy of the 
diagnosis and the efficiency of the examination, 
and therefore be it 

‘““RESOLVED, by the Radiological Society of 
North America that the WPA be requested and 
urged to prepare and publish a fee schedule for 
roentgen diagnosis entirely separate from 
Hospital Services, which shall be just and 
equitable and comparable to the remuneration 
given other physicians and surgeons for treat- 
ing the employees of this department. 

‘‘And further be it, 

“RESOLVED, that this resolution be sent to 
His Excellency the President of the United 
States, the Director of The Works Progress 
Administration, and the American Medical 
Association.” 


This resolution was adopted by the Radio- 
logical Society of North America in Executive 
Session at their twenty-first Annual Meeting 
on Dec. 2, 1935, at Detroit, Michigan. 


RECOMMENDATIONS 


1. That the Radiological Society of North 
America reaffirm its adherence to the principles 
laid down at the Memphis meeting, 1934. 
In particular: 

a. The practice of Radiology is the practice 
of medicine and is no more a part of the 
corporate activity of a hospital than is 
any other branch of medical practice. 

5b. The hospital is not entitled to any part 
of the net return from the professional 
services of radiologists. 

c. Your Committee believes that the practice 
of radiology in hospitals should be in the 
hands of the physicians. 

d. In hospitals wherein all members of the 
staff are on salary or where all members 
are compensated in some manner other 
than that outlined above, it is obvious 
that the radiologist should be compen- 
sated in the same manner as his medical 
confréres. 

e. Since the personal relation between the 
patient and his doctor is fundamental in 
medical practice, any plan that tends to 
prevent such is detrimental to radiology. 
The radiologist’s services should not be 
included in any flat rate or group hospital 
plan. We wish further to emphasize the 
dangers of the artificial division of the 
x-ray examination into so-called technical 
and professional portions and it is our 
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conviction that the integrity of radiology 
cannot be maintained under such division, 

2. That this Society, composed of more 
than eleven hundred members of the American 
Medical Association, make strong representa- 
tions concerning those matters to the responsi- 
ble officers and especially the Council on Medi- 
cal Education and Hospitals of that Associa- 
tion, with the request that it support officially 
its members. 

3. That this Society officially offers to the 
American Medical Association and its various 
Councils and Bureaus the benefits of the 
Council’s advice and experience of the Radio- 
logical Society of North America to the end 
that the problems which affect the practice of 
radiology may be fully understood and decided 
on a basis of correct information. 

4. That this Society appoint the Radiolo- 
gists-Hospital Committee as its liaison with the 
American Medical Association and the National 
Hospital Associations and give to it power to 
act in furtherance of all the above-stated 
principles. 

5. That this Society make strong repre- 
sentations to the American Medical Associa- 
tion, the American Hospital Association, the 
Catholic Hospital Association and the Ameri- 
can Protestant Hospital Association, pointing 
out the danger of any attempt to divide 
radiology or any branch of medical practice into 
so-called technical and professional portions. 

6. That the Society instruct and authorize 
the Executive Committee to expend such 
moneys as it may deem needful to expedite 
these matters. 

This report is respectfully submitted. 

THE RADIOLOGISTS-HOSPITAL COMMITTEE 


The above recommendations, which were a 
part of the report of the Radiologists-Hospital 
Committee were presented to the Radiological 
Society of North America at the twenty-first 
annual meeting held in Detroit, Michigan, on 
Dec. 2, 1935. 

The entire report was accepted and the 
recommendations concurred in. 


IN MEMORIAM 


WILLIAM L. CLARK, M.D. 


Dr. William L. Clark, of Philadelphia, dis- 
tinguished pioneer of electro-surgery, died of 
biliary disease at his home, Jan. 12, 1936, after 
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an illness of three months. Dr. Clark was born 
at Honesdale, Wayne County, Pennsylvania, 
July 30, 1876, son of Mr. and Mrs. Edward C. 
Clark. He was a descendant of an old Colonial 
family. 

His early education was obtained in the 
Honesdale schools, where he taught for several 
years after graduation. Pursuing his ambition 
to study medicine, he entered Niagara Univer- 
sity, and later matriculated at the University 
of Pennsylvania Medical School, from which 
he received his degree in 1903. His interne- 
ship was served at St. Joseph’s Hospital, follow- 
ing which he entered upon private practice. 

He was very active in writing and presented 
numerous papers on the use of the electro- 
thermic method. He was always anxious to 
teach others the technic, and was never happier 
than when demonstrating it to a group of physi- 
cians. It was quickly taken up by others and 
its use has spread throughout the world. His 
contributions to medical literature have ap- 
peared in the foremost medical journals, not 
only of this country but abroad. He contrib- 
uted a chapter on electro-surgery to Da Costa’s 
text-book on surgery; a chapter on electro-sur- 
gical methods to the ‘‘Principles and Practice 
of Physical Therapy,’’ by Mock, and one on the 
same subject to ““The System of Surgery,” by 
W. W. Keen. 

In 1923, Dr. Clark opened a private hospital 
at 23rd and Walnut Sts., Philadelphia, for the 
treatment of malignant disease. As a pioneer 
in the use of radium and the x-ray, he was one 
of the first to use the divided dose technic in x- 
ray and never departed from this, even in the 
days when massive doses of x-ray were in vogue. 

He was one of the leaders in physical medi- 
cine and surgery, and has been honored by the 
presidency of the American Physical Therapy 
Association, the American Congress of Physi- 
cal Therapy, and the American Academy of 
Physical Medicine. In 1933, he was presented 
with the Gold Key of the American Congress of 
Physical Therapy and had the honorary degree 
of Fellow of the American Academy of Physi- 
cal Medicine conferred upon him by that or- 
ganization. He was a Fellow of the American 
Medical Association, a member of the Pennsyl- 
vania State Medical Society, Philadelphia 
County Medical Society, Philadelphia Medical 
Club, American Radium Society, American 
Roentgen Ray Society, Radiological Society 
of North America, and the Philadelphia Der- 
matological Society. 


Dr. Clark was at one time on the staff of St. 
Agnes Hospital, St. Mary’s Hospital, and Jef- 
ferson Hospital. He was lecturer on physical 
therapy at Jefferson Medical College for a num- 
ber of years. 

Dr. Clark’s contribution to medicine and sur- 
gery obtained for him a foremost position, not 
only in the United States but abroad. His de- 
termination to complete an undertaking once 
started in a large measure accounts for his suc- 
cess. His outstanding ability as a teacher was 
evidenced by the interest displayed by stu- 
dents in the medical school, and by the eager- 
ness with which his fellow-practitioners sought 
knowledge from him. His personality and 
courtesy were such that all who sought, re- 
ceived abundantly of his knowledge. His in- 
fluence on the development of physical therapy 
was inestimable and his perfection of the elec- 
tro-thermic method has been one of the great 
advances in surgery in modern times. His host 
of friends and patients lament his passing. 

He is survived by his widow, Mary Mc- 
Mahon, four sons, David, William L., Jr., Ed- 
ward, Robert, and two daughters, Nancy and 
Margaret. 





BOOK REVIEW 


THE HuMAN Foot: Its EVOLUTION, PHysI- 
OLOGY, AND FUNCTIONAL DISORDERS. By 
DupLeEY J. Morton, Associate Professor of 
Anatomy, College of Physicians and Sur- 
geons, Columbia University. A volume of 
244 pages with 100 illustrations. Pub- 
lished by Columbia University Press, 2060 
Broadway, New York City, 1935. Price: 
$3.00. 

The work is distinctly new in its concept 
when compared to the usual type of orthopedic 
text-book. The author has taken a part of the 
human anatomy, the foot, and developed its 
story completely—-a more complete study 
could hardly be asked for. The evolution of 
the foot with its component parts is a highly 
interesting subject in itself. Well covered by 
the author though not in so much detail as to 
be tiring, it should serve as an instructive treat- 
ise on this part by all who have an interest in 
the subject. 

After developing the subject of the evolu- 
tionary development of the physiology of the 
human foot he proceeds to the physiology of 
the human foot. Here he gets into a little 
deeper water, at least so it would seem to the 
average reader. However, this phase of the 
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subject is well covered. This is done to de- 
velop a clearer understanding of his theories 
regarding the disorders underlying the ailment 
of the foot commonly seen in human beings. 
Unlike many treatises on the anatomical and 
physiological development of the human body 
this author goes on to a comprehensive de- 
scription of the disorders of the foot and their 
treatment. Some of the author’s theories re- 
garding the underlying causes are new to us. 
The importance of the shortening of the first 
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metatarsal and hypermobility of the first meta- 
tarsal segment are not usually stressed as this 
author has done. Because of the well de- 
veloped theory, backed up by clinical observa- 
tions, this concept should be borne in mind by 
others and an attempt made to evaluate it. 

All in all, we feel that we have read the most 
complete and at the same time the most read- 
able dissertation on the development and dis. 
abilities of the human foot that has been 
printed in the English language. 
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ANIMAL EXPERIMENTATION 


Results of Experimental Irradiation of the Ovary and 
Kidneys in the White Rat. E. Fels. Strahlentherapie, 
1935, 54, 279. 

The author determined experimentally the castra- 
tion dose for the ovary of the white rat at approximately 
3,000 r. He found that the corpora lutea are radio- 
resistant. The most accurate test for complete castra- 
tion is the histologic study of the hypophysis and the 
ovary itself. The changes observed in the vaginal mu- 
cosa in connection with the estrual cycle are not reliable 
indicators. It was also found that the kidneys are 
severely injured by the castration dose; both tubuli 
and glomeruli show degeneration. It is questionable, 
however, if the function of a kidney can be completely 
destroyed by irradiation. The use of radiation therapy 
in non-healing fistulz of the ureter can, therefore, not 
be supported by experimental evidence. 


Ernst A. Pou.e, M.D., Ph.D. 


APPARATUS 


Tomography: Roentgenography of Selected Body 
Planes. G. Grossmann. Fortschr. a. d. Geb. d. 
Roéntgenstrahlen, 1935, 51, 61-80. 

The idea of what is now called tomography was 
conceived by A. E. M. Bocage, in 1921, and practised 
for years by B. G. Fiedses des Plantes and D. L. 
Bartelink. This method of roentgenography during 
the exposure shifts tubal focus and the film in opposite 
directions and in mirror-image equal movements, so 
that a selected body plane casts a clear-cut image, 
while all other planes, whether closer to or farther 
removed from the determined plane, are eliminated by 
the motion of focus and film. The paper gives a 
theoretical consideration of the method and the various 
partly rather complicated procedures and devices used 
by a number of workers. It also describes in some de- 
taila simplified apparatus experimentally used by Prof. 
Chaoul in the surgical department of the Charité 
Hospital at Berlin. One does not gain the impression, 
however, that this apparatus represents the final 
solution of the most interesting technical problem, 
deserving of consideration. Several ‘‘tomograms’”’ of 
heart, atlas and axis, petrous bone, and sternum il- 
lustrate the technical gain of rather clear pictorial 
demonstration of selected levels with elimination of all 
confusing other levels. 

One should keep in mind that, with this method and 
equipment, certain detailed questions may be attacked 
advantageously, but that it will not eliminate roent- 
genography and its evaluation as commonly practised; 
that, if unduly emphasized, it may lead to disastrous 
oversights. Nevertheless, it is of distinct theoretical 
and practical interest. 

H. A. JARRE, M.D. 


ARTHRITIS 


Some Unusual End-results of Gonococcal Arthritis. 
Gianbattista Cottini. Archivio di Radiologia, March- 
April, 1935, 11, 165-184. 

The author discusses in detail three cases of gonococ- 
cal arthritis followed roentgenologically. Two of them 
were later complicated by calcification of the joint 
and one by myositis ossificans. 

E. T. LEppy, M.D. 


BONE DISEASES 


Acromegaloid Osteosis. G. von Pannewitz. Rdént- 
genpraxis, October, 1935, 7, 682-686. 

Only six cases of acromegaloid osteosis have been 
described. The roentgenologic differentiation of it 
from acromegaly and hypertrophic osteo-arthropathy 
is definitely possible. The sella turcica shows no changes 
in these cases. Skull, jaw, and alveolar processes lack 
the findings present in true acromegaly. The phalanges 
are not widened. Osseous changes in forearms and 
legs are typical, consisting of a gross thickening of only 
these bones, with massive periosteal apposition and a 
rough surface. Not only are the soft tissues of hands 
and feet thickened, but also of scalp and face, which 
is another clinical point of differentiation. 

Hans W. HEFKE, M.D. 


Carcinomatous Metastases in Bone. J. Borak. Med. 
Klinik, June 14, 1935, 31, 782-785. (Reprinted by 
permission from British Med. Jour., Oct. 12, 1935, 
p. 55 of Epitome of Current Medical Literature.) 

Since 1924, the author has been especially interested 
in the x-ray therapy of cancerous metastases of bone. 
From his experience of over 200 cases he draws several 
conclusions: (1) The spine is more frequently the seat 
of metastases than the ribs or skull; in the spine the 
lumbar, dorsal, and cervical segments are affected in 
that order. (2) The breast is responsible for 70 per 
cent of all cases of bone metastases. Cancers of the 
prostate, thyroid, and adrenals follow in that order 
of frequency. Glandular organs thus seem to pre- 
dispose to bony metastases, although the secondaries 
are more often of the simplex than of the adenomatous 
variety. (3) A kind of antagonism between bone and 
internal organs seems to exist, for when secondaries 
occur in the internal organs the bones often remain 
immune, and vice versa. (4) Metastases in bone are 
comparatively benign; their chief symptom is pain, 
and occurs late. The pain is at first intermittent and 
slight, and later becomes continuous and intolerable 
The patient becomes bedridden, and usually succumbs 
to pneumonia. (5) Borak’s results from x-ray therapy 
of bony metastases are very encouraging. Clinically, 
he was able to relieve intolerable pain, which previous 
to radiation had necessitated large doses of morphine. 
In x-ray films and at postmortem he has been able to 
demonstrate anatomical cure. Secondaries in bone are 
more sensitive to radiation because of the lack of 
epithelial tissue in it. However, as in tumors elsewhere, 
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bony metastases which have been previously irradiated 
and have not retrogressed completely are less amenable 
to secondary irradiation than those irradiated for the 
first time. Especial care in the technic of the first 
course of irradiation is, therefore, necessary. 


BONE GROWTH 


The Influence of Dose and Rhythm on the Degree 
of Injury to Bone Growth Following Roentgen Irradia- 
tion. A. Baunach. Strahlentherapie, 1935, 54, 52. 

The author studied the effect of roentgen rays on 
the growth of bones in rabbits in relation to the age 
of the animals, the dose applied, and the rhythm (dis- 
tribution of the dose) of the treatment. Deep therapy 
radiation (185 kv., 0.6 mm. Cu) was used; the dose 
at one single sitting varied from 55 to 330 r. The 
fractional doses were as high as 5 X 330 r given in 10 
days. One entire hind leg of the rabbit was irradiated. 
It appeared that young animals were more susceptible. 
The effect of fractional doses was less than if the same 
total dose had been given in one sitting. The inhibition 
of growth increased with increasing doses. Microscopi- 
cal studies of the irradiated bones showed that up to 
275 r no definite changes could be detected up to six 
months after the exposure. Following 330 r in one 
sitting and from 880 to 1,650 r in fractional doses there 
were definite signs of injury six months after the treat- 
ment. Necrosis of cartilage was seen only in one case 
following doses of 1,650 r. 

Ernst A. Powe, M.D., Ph.D. 


THE BRAIN 


Hematoma dure matris ossificans. Arthur Schuller. 
Fortschr. a. d. Geb. d. R6ntgenstrahlen, February, 
1935, 51, 119-124. 

Referring to a detailed review of Pachymeningitis 
hemorrhagica interna, by E. Schneider (Zentralbl. 
f. d. ges. Neur. u. Psychiat., 1934, 70, 1-19) and toa 
paper by Leary on Subdural Hemorrhages (Jour. Am. 
Med. Assn., Sept. 22, 1934, 103, 897-903), the cysto- 
hemorrhagic type of the disease is regarded as offering 
particular interest to the roentgenologist. Encapsu- 
lated hemorrhages can form characteristic calcifications 
and ossifications, readily demonstrable in roentgeno- 
grams as sharply delineated shadows in the circum- 
ference of the brain or its lobes. Shifting of the pineal 
body or a calcified segment of the falx and also en- 
cephalographic manifestations can aid in the diagnosis. 
There are illustrations of four cases and two specimens 
with short case reports. 


H. A. JARRE, M.D. 


The Ventriculographic Prediction of the Type of a 
Brain Tumor. Herbert Peiper 
Rontgenstrahlen, February, 1935, 51, 113-118. 

Determination of the type of a brain tumor would be 
desirable in order to institute the most advantageous 
From the author’s experience, 


Fortschr. a. d. Geb. d. 


therapeutic measures. 
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however, such predictions on a ventriculographic basis 
are not possible, as illustrated by a number of observa. 
tions. It also is shown that a clinically manifest and 
localizable brain tumor may be temporarily devoid of 
ventriculographic symptoms, yet produce Striking 
changes in a short interval, so that in the presence of 
clinical suspicion, repeated ventriculography may be 
indicated. 
H. A. JARRE, M.D. 


BURNS AND INJURIES 


Acute Death Following Radium Therapy in Gyne- 
cology. L. Nurnberger. Strahlentherapie, 1935, 54, 525. 

Acute fatal injuries following roentgen therapy are 
very rare; radium therapy must be considered more 
dangerous in this respect. A series of cases observed 
during the treatment of gynecologic disease are analyzed 
by the author. He concludes that in radium therapy 
of carcinoma of the uterus, septic complications may 
occur, but, in addition to those, death is sometimes due 
to an acute or subacute breakdown of the circulatory 
system. Its cause is not well understood. Old women 
with heart disease constitute the majority of these 
cases. In establishing the indication for radium therapy 
this factor should be carefully considered. 

Ernst A. POHLE, M.D., Ph.D. 


The Development of Malignant Tumors Following 
Roentgen Sterilization. E. Vogt. Strahlentherapie, 
1935, 54, 570. 

The author reports three cases of malignant tumors 
developing in the uterus or ovary in women who had 
previously undergone roentgen sterilization. Although 
no relationship could be established between roentgen 
sterilization and tumor, the author emphasizes again 
that a diagnostic curettage is imperative in all patients 
who are to receive roentgen or radium therapy for 
uterine fibroid or uterine bleeding of non-malignant 
origin. If after successful roentgen sterilization the 
bleeding recurs, one should consider a malignancy 
unless proved otherwise. There is, however, no reason 
to discontinue the use of roentgen rays or radium in 
treating uterine fibroids. 

Ernst A. Pout, M.D., Ph.D. 


A Rare Case of Late Injury Following Roentgen 
Therapy. F. Voltz. Strahlentherapie, 1935, 54, 574. 

The author observed a very interesting late injury 
following roentgen therapy which eventually developed 
into carcinoma. ‘The patient, a 29-year-old soldier, 
was treated in 1917 for tuberculous glands in the neck 
He received two series of treatments. In the first 
series 10 per cent of the H.E.D. was given nine times 
at intervals of two weeks (filter, 3 mm. Al). In the 
second series he received a total of 70 per cent H.E.D., 
with intervals of three weeks between single sittings, 
through a filter of 0.6 mm. Zn. A slight pigmentation 
was seen after the second series. Early in 1919, an 
ulceration was seen around the neck 3 cm. wide, and 
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extending throughout the treated field. This was 
explained on the basis of mechanical irritation from the 
high collar of the uniform. It healed promptly under 
adequate treatment. The patient was a very enthusias- 
tic Alpinist and, while climbing mountains, received 
several severe sunburns which included also the cervical 
regions. Early in 1930 an extensive ulceration de- 
veloped in the irradiated areas, which were treated by 
a “homeopath,” who, among other things, massaged 
the surrounding tissues. The condition grew worse 
and, in 1933, a surgical consultation revealed a huge 
inoperable carcinoma which did not respond to radiation 
therapy. The patient died in 1934. The author reports 
this case to show the relation between late injury, 
mechanical and actinic irritation. 
Ernst A. POHLE, M.D., Ph.D. 


CALLUS, PAROSSEOUS 


Regarding the Treatment of Parosseous Callus by 
Roentgen Rays. O. Dyes. Strahlentherapie, 1935, 
54, 386. 

Callus developing in the muscles of the upper arm 
and thigh following injury to either bone or muscle is 
usually painful and limits motion of the involved 
member. The author recommends x-ray therapy in this 
condition: 180-212 kv., 0.6 mm. Cu + 1.0 mm. Al, 
20 X 24 cm. field, 50 cm. F.S.D., 30 per cent H.E.D. 
per sitting, to be given six times at intervals of from 7 
tol0days. Roentgenograms of one successfully treated 
case are appended. 

Ernst A. PoHLe, M.D., Ph.D. 


CANCER (THERAPY) 


Results of Radiation Therapy in Operable Carcinoma 
of the Breast. R. Glauner. Strahlentherapie, 1935, 
54, 420. 

Fifty cases of inoperable carcinoma of the breast were 
subjected to radiation therapy in the author’s clinic. 
Forty-one of these patients were primarily inoperable 
and nine because of secondary causes (age, heart, or 
kidney disease). After three years 22 per cent, and 
after four years 10 percent, survived. Two of the cases 
have been free from recurrences for four and one-half 
and four and three-quarters years, respectively. <A 
table gives more detailed data on the nine cases of 
Stage I, correlating age, reason for inoperability, treat- 
ment data, clinical course, and duration of observation. 

In conclusion, the author states that even in advanced 
cases of carcinoma of the breast adequate radiation 
therapy may produce satisfactory results beyond the 
usual palliation. 

Ernst A. POHLE, M.D., Ph.D. 


Radiation Therapy of Carcinoma of the Mouth. 
F. Perussia. Strahlentherapie, 1935, 54, 1. 

The author, who is Professor of Radiology at the 
University of Milano, Italy, presented this report before 
the Fourth International Congress in Ziirich. Follow- 


ing an analysis of the statistics comparing end-results 
of surgical and radiological treatment in carcinoma of 
the mouth, he outlines the indications for the use of 
each treatment method. Not all inoperable cases 
should be submitted to irradiation, since there is a defi- 
nite limitation for the usefulness of radiation therapy. 
Histologic examination of specimens removed at biopsy 
is important for the determination of the proper treat- 
ment technic. The author recommends surgical 
removal of cervical glands even if there is no definite 
involvement. Radionecrosis occasionally occurs follow- 
ing radiation therapy of carcinoma of the mouth; its 
characteristics and treatment are discussed. He also 
appends his personal statistics from 375 cases of buccal 
carcinoma treated during the period from 1928 to 1933. 
There are also 36 illustrations showing patients before 
and after treatment. 
Ernst A. PoHLe, M.D., Ph.D. 


A Preliminary Note on Low Voltage X-ray Therapy. 
Woodburn Morison, D. Hugo, and W. V. Mayneord. 
British Med. Jour., Oct. 26, 1935, No. 3903, 783, 784. 

While much attention has been paid to the develop- 
ment of higher voltages in x-ray therapy, advances 
have been made in the field of low voltages. ‘‘Shock- 
proofing’ and standardization of dosage have aided 
in broadening the field for this new form of therapy. 
Schaefer and Witte, and Sauerbruch, Chaoul, and Adam 
have contributed to the advances in this form of 
roentgen therapy. The authors have employed this 
method in the treatment of 40 cases, and while they 
believe it possesses some advantages, their experiences 
are too recent to judge the final results. 

The authors employed a low voltage plant of the 
type used by Chaoul, in which the x-rays were generated 
at a constant voltage of approximately 60 kv., with 4 
ma. tube current. The source of radiation is located 
at one end of anearthed metal tube. The rays emerge 
through the target of gold-plated nickel and the water- 
cooling jacket. These are the only filters employed and 
are equivalent to approximately 0.2 mm. of nickel. 
The mean wave length is about 0.382 AU. With a 
5 cm. focal-skin distance and a 4 cm. diameter circular 
field, the depth doses along the central ray are as 
follows: 1 cm. depth, 68 per cent surface dose; 2 em. 
depth, 44 per cent surface dose; 3 em. depth, 29 per 
cent surface dose; 4 cm. depth, 19 per cent surface 
dose. The dosage rate in air at 5 cm. focal-skin dis- 
tance is approximately 110 r per minute. This is in- 
creased to 130 r per minute by “‘back-scatter.” 

The authors used a daily dose per field of 400 r, 
although this was varied depending upon the reaction 
of the lesion. A mild erythema of the normal skin 
surrounding the lesion was noted on the fourth day. 
The total dosage per field varied from 5,000 to 6,000 rt 
spread over a period of about fifteen days. Because 
of the small field treated the patient suffers no constitu 
tional effects of the treatment. Several fields may be 
treated per day since 400 r are obtained in about three 
minutes. 

Skin cancers have been treated by the authors with 
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this form of therapy with distinct advantage over the 
other forms. In buccal cancer, because of the small 
field irradiated the usual action of the x-rays upon the 
salivary glands was avoided. This method of therapy 
was found to have a limited field of usefulness in mam- 
mary cancer and was used in the fulminating stage of 
this condition and for the treatment of the small post- 
operative recurrent nodules. Witte and Schaefer have 
used this form of therapy with slightly different technic 
in the treatment of over a hundred cases of cervical 
carcinoma with results comparable to those obtained 
following the use of radium. 


J. N. Anf, M.D. 


CONTRAST MEDIA 


Observation on a Rare Case of Late Abscess Caused 
by a Spondylitis Typhosa and the Roentgenologic 
Demonstration of It. Ernst Wagenfeld. R6éntgen- 
praxis, October, 1935, 7, 672-677. 

A large retroperitoneal abscess was found in a 
woman fifteen years after a typhoid spondylitis. 
Stereoscopic films after lipiodol injection allowed an 
accurate anatomical localization of the abscess pockets. 
The extent and route of the abscess could be followed 
in this way. Even after six months, there was still 
some contrast material in portions of the abscess. 

Hans W. HEFKE, M.D. 


THE DIAPHRAGM 


The Outline of the Diaphragm, with Special Reference 
to its ““Pinching.”’ S. M. Gliozzi. Archivio di Radio- 
logia, March-April, 1935, 11, 117—126. 

The author shows some roentgenograms of the dia- 
phragm under normal and pathologic conditions, with 
special reference to pneumothorax, which may give it 
this tent-like appearance. 


E. T. Leppy, M.D. 


DOSAGE 


A New Determination of the r for Gamma Rays. 
W. Friedrich and R. Schulze. Strahlentherapie, 1935, 
54, 553. 

The authors determined again the four equivalents of 
1 mg.-hr. of radium filtered through 0.3 mm. Pt + 1.5 
mm. brass at 1 cm. distance. They arrived at the value 
of 7.6 r, which is in good agreement with previous 
measurements, resulting in the value of 7.5 r. The 
measuring method is described in detail. 

ERnNstT A. POHLE, M.D., Ph.D. 


THE ESOPHAGUS 


Esophageal Obstruction. H. S. Souttar. 
Med. Jour., Oct. 26, 1935, No. 3903, 777-779. 

The author discusses carcinoma and cardiospasm as 
the two most important causes of esophageal obstruc- 
tion. 


British 
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Carcinoma of the esophagus is more common in 
elderly men after the age of 50 yeers. Women are 
usually affected after the age of 40 years. While its 
usual location in the male patient is in the lower third 
of the esophagus, in the female it may occur in any 
location, with a large number of the cases arising from 
post-cricoid growths. 

The first and most prominent symptom observed in 
carcinoma of the esophagus is a steadily increasing 
dysphagia which is later associated with regurgitation, 
The secretion of a stringy, tenacious, frothy mucus 
occurs which is at first white and odorless and later 
blood-stained and foul. With involvement of the 
respiratory system, symptoms referable to these organs 
are noted. 

The roentgen examination of the esophagus is of 
great value in the diagnosis of carcinoma. Fluoroscopic 
examination shows that the passage of the barium 
column is stopped in the region of the lesion. If the 
obstruction is not complete the bariumized fluid then 
will be seen to pass slowly through the fine, tortuous 
passage produced by the growth. A moderate degree 
of dilatation will be noted in the region just above the 
stricture, terminating in a cone, directed downward. 

The author suggests intubation for the relief of these 
cases of dysphagia due to carcinoma of the esophagus, 
He employs a tube in the form-of a flexible spiral 
formed of German silver wire. The tube is introduced 
by means of an esophagoscope, after preliminary dilata- 
tion by means of special dilators devised by the author. 

Dysphagia is about the only feature that carcinoma 
of the esophagus and cardiospasm have in common. 
Cardiospasm occurs in younger individuals and fre- 
quently in individuals having a nervous disposition. 
It may appear after a severe shock or as a sequel to 
some illness. The patient usually complains of regur- 
gitant vomiting rather than dysphagia. Roentgen ex- 
amination of cardiospasm shows evidence of a dilatation 
of the esophagus, which may be enormous, and which 
terminates abruptly at or near the cardia. While the 
obstruction may be complete, more commonly after 
the barium column has reached a sufficient height to 
exert sufficient pressure the barium meal may be seen 
passing into the stomach. There may be evidence of an 
irregular peristalsis which fails to advance the column. 

Cardiospasm is primarily due to spasm of the circular 
fibers at the lower end of the esophagus. The role of the 
diaphragm in this condition is unknown. Knight’s 
experiments have shown that the cardiospasm is due 
to an over-action of the sympathetic fibers which con- 
trol the whole region of the cardiac orifice. The author 
has confirmed this work by obtaining relaxation of the 
cardia in patients, after splanchnic anesthesia. 

Knight demonstrated that a large portion of the 
sympathetic supply to the cardiac orifice is carried on 
the coronary artery, and suggested excision of this 
artery in the treatment of cardiospasm. The author 


has employed this form of therapy in two cases of car- 
diospasm and was thus able to relieve the patients. 
However, x-ray examination showed some spasm fe- 
maining after this procedure was carried out. 

J. N. Aneé, M.D. 
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FISTULAS 


Post-operative Fistula between the Common Duct 
and Colon. Josef Meese. R6ntgenpraxis, October, 
1935, 7, 690-692. 

Fistulas between the common duct and colon have 
been reported by surgeons and pathologists, but very 
rarely by radiologists. Such a case is here described. 

Ina patient who complained of diarrhea and indiges- 
tion two and one-half years after a cholecystectomy, 
roentgenograms of the colon showed a fistula between 
the transverse colon and the common duct. The entire 
hepatic duct system filled with barium after a barium 
enema. An important roentgenologic point is to look 
for air in the hepatic ducts even before barium finds its 
way into the fistula. 

Hans W. HEFKE, M.D. 


THE FOOT 


Fracture-like Changes of the Second Metatarsal in 
Children. Arnold Herzog. R6ntgenpraxis, September, 
1935, 7, 601-603. 

The author had an opportunity to see changes in 
the second metatarsals in three children between 5 and 
7 years of age, which correspond completely with the 
so-called ‘‘marching fracture.’’ Without a history of 
direct injury, there was pain, and roentgenograms 
showed a fine transverse break in the continuity, and 
later callus. The cause of the short duration of symp- 
toms is to be explained by the faster regeneration in 
children. Any other explanation, as embolic infection, 
necrosis, etc., seems doubtful. 

Hans W. HEFKE, M.D. 


3ALL BLADDER (NORMAL AND 
PATHOLOGIC) 


Clinical Study and Pathology of Diverticulum of 
the Gall Bladder. Heinrich Hartmann. Fortschr. a. d. 
Geb. d. R6ntgenstrahlen, July, 1935, 52, 30-36. 

This is the report of a case of fist-sized calcifying 
diverticulum of the gall bladder successfully removed 
at operation after roentgenologic demonstration. It 
is assumed that such diverticula of the gall bladder 
develop from hypertrophic ducts of Luschka. 

H. A. JARRE, M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 


The Value of Roentgenologic Investigation in Un- 
usual Complications of Diseases of the Alimentary 
Canal. Josef Pinke. Fortschr. a. d. Geb. d. Réntgen- 
strahlen, March, 1935, 51, 261-273. 

The author reports five unusual cases: (1) A pre- 
pyloric gastric polyp which during roentgenologic in- 
vestigation became temporarily incarcerated in the 
duodenal bulb; (2) A large abdominal abscess between 
stomach and liver anterior to the spine, arising from a 
perforated gastric ulcer near the cardia and containing 
fluid and gas; (3) A symptomless gastrocolic fistula 


produced by a saucer-shaped gastric carcinoma of the 
size of the palm of the hand; (4) Multiple diverticula of 
duodenum, jejunum, and ileum, and (5) a large diver- 
ticulum in the location of the papilla of Vater, with a 
malignant fibroma arising from its wall, bleeding from 
which finally led to this patient’s death. 

H. A. JARRE, M.D. 


GENITO-URINARY TRACT 
(DIAGNOSIS) 


Urologic Injuries. Meredith F. Campbell. Am. 
Jour. Surg., November, 1935, 30, 327-341. 

The author discusses briefly the various important 
phases of injury of the urogenital apparatus, with items 
of medico-legal interest kept in the foreground. From 
the legal aspect the importance of obtaining an accurate 
history of the nature of the injury and the circumstances 
leading up to it are particularly important. Frequently 
the condition of patients urologically injured is so 
grave that good surgical judgment permits only a casual 
physical examination rather than a complete urologic 
investigation. Excretory urography gives the most 
valuable roentgenographic information concerning in- 
juries of the kidney, ureter, and bladder. The advan- 
tages of conservative surgical treatment in a large 
proportion of urologic injuries should be kept in mind. 
Yet the surgeon must be alert to the indications for 
prompt and radical intervention. Operative speed is 
imperative. The patient should not be allowed to die 
of shock or hemorrhage, either while we attempt to 
establish an accurate minute anatomic diagnosis pre- 
operatively or by attempting at operation to observe 
all of the niceties of surgical technic. In other words, 
the surgeon should get in and get out and, in general, 
be content to stop hemorrhage, sketchily repair im- 
portant structures, and, above all, establish free drain- 
age. 

Davis H. PARDOLL, M.D. 


Physiology of the Upper Urinary Tract. W. P. 
Herbst. Am. Jour. Surg., November, 1935, 30, 317-322. 

We have several methods of studying the dynamic 
status of the upper urinary tract, which will enable 
us much more accurately to classify abnormal dynamic 
syndromes. We have very satisfactory methods of 
studying the effect of drugson the myoneural mechanism 
of the upper urinary tract, which will result in a much 
more intelligent indication for therapeutic adminstra- 
tion. Renal or ureteral sympathectomy, when prop- 
erly done, has no harmful effects on co-ordinated 
expulsive activities of the renal pelvis and ureter, and 
at the same time affords great relief from certain painful 
syndromes, and definite improvement in adynamic 
conditions of the upper urinary tract. The indications 
for presacral neurectomy are, at the present time, 
indefinite because of the possible production of uretero- 
vesical incompetence, with reflux. 


Davis H. ParRDOLi, M.D. 
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Air in the Bile Passages: A Review and Report of 
a Case. Samuel Candel and William L. Wolfson. 
Jour. Am. Med. Assn., July 20, 1935, 105, 188-190. 

Although the literature is replete with references to 
internal biliary fistulas, only 43 cases have been diag- 
nosed pre-operatively. Gas shadows in the bile passages 
have been observed only six times in spontaneous in- 
ternal fistulas and three times after the anastomosis of 
the gall bladder to the stomach or the duodenum. In 
one reported case in spontaneous internal fistula the 
actual spirals of the valves of Heister were perfectly 
outlined by gas. 

The authors report a case in which a fistula from the 
hepatic flexure to the gall bladder was demonstrated 
by use of the barium enema and a flat plate of the 
abdomen revealed air shadows which outlined the 
fistula leading from the colon into the gall bladder, the 
cystic duct, the dilated common duct, the hepatic 
ducts, and the smaller biliary radicles. The diagnosis 
was made pre-operatively and confirmed by operation. 

C. G. SUTHERLAND, M.B. (Tor.) 


Calcifications in Seminal Vesicles and Deferent 
Ducts. R. Janker. Fortschr. a. d. Geb. d. Réntgen- 
strahlen, July, 1935, 52, 36-43. 

This is a review of the pertinent literature, with a 
tabulation of cases and a report concerning three cases 
demonstrated roentgenographically. Differential diag- 
nosis must be made from calcifying tumor of the bladder 
and prostatic concrements. 

H. A. JARRE, M.D. 


Urinary Calculi in Paget’s Disease (Osteitis Defor- 
mans). A. E. Goldstein and B. S. Abeshouse. Am. 
Jour. Surg., November, 1935, 30, 327-341. 

The authors’ observations in six cases of urinary 
lithiasis in patients suffering from osteitis deformans 
justify the following conclusions: urinary lithiasis is an 
infrequent, though not uncommon, complication of 
osteitis deformans. Several probable etiologic factors 
may be considered in establishing a causal relation 
between osteitis deformans and urinary lithiasis: (a) 
a pathologic condition, 1.e., arteriosclerosis or endarteri- 
tis, affecting primarily the bones and secondarily the 
(b) dietary deficiency; (c) disturbance in 
calcium metabolism. While the 
responsible for the formation of urinary calculi in 
undetermined, the authors are 


kidneys; 
exact mechanism 
osteitis deformans is 
of the opinion that the most probable causal factor con- 
cerned in the formation of calculi in these cases is a 
disturbance in the calcium metabolism with an associ 
ated impairment of renal secretory function. Since 
experimental studies have clearly established the réle 
of vitamin A deficient diets in the production of urinary 
calculi in the experimental animal and in the production 
of osteitis deformans, it is obvious that careful attention 
should be paid to the diet in the treatment and pre 
vention of calculi in individuals afflicted with osteitis 
deformans. 
Davis H. Parpoii, M.D. 





RADIOLOGY 


GYNECOLOGY AND OBSTETRICS 


Results of the Treatment of Carcinoma of the Female 
Genital Organs at the State Hospital for Women in 
Dresden, 1925-1929. H. Burckhardt. Strahlentherapie, 
1935, 54, 377. 

During the period from 1925 to 1929, a total of 473 
cases with carcinoma of the cervix were admitted to the 
State Hospital for Women. Eleven left the institution 
untreated and 462 received treatment; 80 were operated 
on and 382 were irradiated. Sixty-six cases with car- 
cinoma of the fundus were admitted; two left untreated, 
12 were operated on, and 52 were irradiated. During 
the same period, 31 cases of carcinoma of the vagina 
and 31 cases of carcinoma of the vulva were treated: 
also 68 cases of carcinoma of the ovary and 61 cases of 
recurrent carcinoma treated somewhere else before. 
Tables are given showing the distribution of the cases 
as to stages of the disease and treatment used. In 
carcinoma of the cervix the five-year cure in the cases 
operated on (77) amounted to 56 per cent, in the irradi- 
ated cases (382) to 27.4 per cent. It is interesting to 
note that 10.5 per cent of patients in Stage III and 4 
per cent of those in Stage IV were cured. Statistics 
are given, then, regarding the results obtained in the 
various age groups. In carcinoma of the fundus, 50 
per cent of the cases operated on (12) were cured and 
40.4 per cent of the irradiated patients (24). The 
percentage of cure in carcinoma of the vagina in the 
one case operated on and in the irradiated cases (30) 
amounted to a total of 32.2. Carcinoma of the ovary 
was treated by operation plus irradiation (30); 26.7 
per cent were cured. In conclusion, the author recom- 
mends the “elective therapy” of carcinoma of the 
cervix, 1.e., suitable cases should be operated on and 
others treated by irradiation. 

Ernst A. POHLE, M.D., Ph.D. 


HEART AND VASCULAR SYSTEM 

Roentgen Symptomatology of a ‘‘Morbus ceruleus.” 
C. W. Lohmann. Fortschr. a. d. Geb. d. R6éntgen- 
strahlen, July, 1935, 52, 43-52. 

A report on rare clinical-roentgenologic observations 
in patients with marked cyanosis: (1) Three cases 
with a characteristic triad of cardiac malformation: 
congenital pulmonary stenosis, ventricular septal de- 
fect, right-turning aorta; (2) two cases of aneurysm of 
the pulmonary artery; one case of sclerosis of the 
pulmonary artery; one case of atrial septal deficiency 
and marked pulmonary-artery-sclerosis—the right pul- 
into the right vena cava 
superior, the left into the left atrium. 

H. A. Jarre, M.D. 


monary veins emptied 


HODGKIN’S DISEASE 


The Treatment of Lymphogranulomatosis with 
Roentgen Rays. C. H. Flax. Strahlentherapie, 1935, 
54, 245, 


The pathology, therapy, and diagnosis of Hodgkin’s 
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disease are discussed; then follows an analysis of 54 
cases seen during the last fifteen years at the Roent- 
gen Institute in Ziirich. Twenty-four patients were 
males and 30 females. Like most roentgenologists, the 
author advocates a fractional treatment with moderate 
doses. Deep therapy radiation is used and the single 
doses amount to from 240 to 360 r. In the last few 
years this dose has been reduced in most cases, particu- 
larly when treating mediastinal and abdominal involve- 
ment. The average duration of life since the approxi- 
mate beginning of the disease amounted to 34.4 months: 
40 of the total of 54 patients died after an average 
duration of life of 27.5 months: 14 patients are still 
alive and have so far reached an average duration of 
life of 54.2 months. As far as the prognosis is concerned, 
it appears that the chronic cases taking a slow course 
and responding well to irradiation have the longest 
expectancy of life. It seems beneficial to combine 
radiation therapy with arsenic medication. The results 
of roentgen therapy depend, according to the author, 
on early diagnosis, treatment at regular intervals, care- 
ful observation of the patient, and thorough study of 
the entire clinical picture. 

Ernst A. PoHLe, M.D., Ph.D. 


THE JOINTS 


X-ray Treatment of Chronic Bursitis Calcarea. F. 
Gleichmann. Deut. med. Wehnschr., July 19, 1935, 
61, 1168, 1164. 

(Reprinted by permission from British Med. Jour., 
Oct. 26, 1935, p. 64 of Epitome of Current Medical 
Literature. ) 

The author discusses the treatment of chronic bursitis 
calearea (peritendinitis calcificans) in the light of ten 
such cases given x-ray treatment during the past three 
years at the Charité Hospital, in Berlin. The shoulder 
was involved in five, the elbow in two, and the knee 
in three of these cases. All the patients were middle- 
aged, and seven of them were women. One had suffered 
for nine years from this complaint, which had been 
diagnosed as due to the imagination. In another case 
the disease had lasted for more than six years, and in 
every case it had lasted several years. In only one 
case was there a history of trauma (genu valgum and 
an operation on the knee). Under x-ray treatment the 
pain occasionally grew worse on the day of treatment 
or the next day; but as a rule this painful reaction 
subsided after the first two or three exposures. In the 
interval between two series of exposures passive and 
active movements were undertaken in conjunction with 
massage, with the object of mobilizing joints whose 
movements had been limited by pain. 

Though the author is unable to be dogmatic over the 
mode of action of the x-rays in such cases, he suggests 
that the benefit obtained is due to local stimulation 
followed by hyperemia. At all events, when the correct 
diagnosis is made, the response of such cases to the 
treatment outlined above is eminently satisfactory. 
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THE KIDNEYS 


The Roentgenologic Demonstration of the Amount 
of Parenchyma of a Kidney. Karl Hutter. Réontgen- 
praxis, October, 1935, 7, 649-656. 

The contour of the kidney shadow indicates the 
size of the kidney and the amount of the parenchyma, 
when the kidney pelvis and calices are normal on 
pyelograms. Excretion of dyes and of intravenously 
given iodine preparations may reach the same intensity 
and concentration in hypoplastic as in normal kidneys. 
Mechanical or dynamic stasis causes reduction in the 
amount of the parenchyma, which might be demon- 
strated roentgenologically by the proportion between 
the kidney contour and the contrast-filled pelvis and 
calices. The difference between hydronephrosis, with 
or without enlargement of the entire kidney, must be 
considered. 

Inflammatory processes of the kidney cortex and the 
capsule may cause localized loss of parenchyma, which 
may not be visible on the contour of the kidney on 
roentgenograms. Dilatation of calices might take place 
solely by scars and without obstruction. 

The shape of the upper calyx is quite often unusual, 
even in normal kidneys; pathologic processes may be 
diagnosed only when, with its dilatation, a decrease in 
the width of the parenchyma is apparent. 

Non-specific infection of cortex and capsule may cause 
such marked deformities of pelvis and calices that 
tumors are simulated. Only the clinical history can 
help in such instances. In the true hypoplastic kid- 
neys, pelves and calices are sometimes normally de- 
veloped and the shadow of the parenchyma is then of 
great importance. 

Hans W. HEFKE, M.D. 


Squamous-cell Carcinoma of the Renal Pelvis. 
Maurice Silverstone. British Jour. Surg., October, 
1935, 23, 332-336. 

Tumors of the renal pelvis form 5 to 7 per cent of all 
renal tumors, and these, in turn, form 0.5 to 2 per 
cent of all tumors, occurring in about one in every 
400 patients. Ewing has divided these tumors into: 
(1) benign papilloma; (2) papillary epithelioma, and 
(3) flat or alveolar carcinoma. The condition is twice 
as common in males as in females, and 50 per 
cent of the cases occur between the ages of 40 and 60. 
As elsewhere in the urinary tract, squamous epithe- 
lioma arises from epithelium that has undergone 
metaplasia due either to infection, prolonged or of 
short duration but acute, or to chronic irritation, 
usually from stone. There are two types of tumor. 
In one, of which the cases reported is an example, the 
renal parenchyma is invaded early, the kidney being 
replaced by carcinoma. In the second type the renal 
pelvis is covered by numerous tumor masses, some of 
which may be papillary: the pelvi-ureteric junction is 
obstructed by growth so that the kidney, which is not 
invaded, and the pelves become hydronephrotic, and 
the kidney tissue atrophies. Metastases in both types 
are early and widespread. ‘The cases associated with 










260 


stone usually have a long history: that of stone, and 
then perhaps an increase in the severity of the symp- 
toms may make one suspect the onset of neoplasia. 
Hematuria in the non-papillary type occurs in about 
half the cases. In the majority of published cases there 
has been a marked loss of weight. Although diagnosis 
of the exact microscopic lesion is difficult, the associa- 
tion of hematuria with marked loss of weight should 
make one suspect malignant disease. Unfortunately, 
in a proportion of cases attention is not drawn to the 
kidney until the condition is inoperable. Prognosis 
is bad. The author reports a case of squamous-cell 
carcinoma of the renal pelvis, accompanied with macro- 
scopic and microscopic sections. 
Davis H. PARDOLL, M.D. 


Traumatic Rupture of the Congenital Solitary 
Kidney. J. R.H. Turton and J. C. F. Lloyd-William- 
son. British Jour. Surg., October, 1935, 23, 327-331. 

The authors quote a case of rupture of a congenital 
solitary kidney and tabulate four other cases. Rupture 
of congenital solitary kidney is distinctly rare. It occurs 
most commonly in men, usually on the left side, and in 
young patients, the figures in this series being: males 
to femalés, 4 to 1; left to right, 5 to 0; average age, 
21 years. Unless the rupture is slight, when the diag- 
nosis of a congenital solitary kidney has not been 
made, the condition has not been suspected, and has 
only been found postmortem. In any case of renal 
injury, in which nephrectomy is contemplated: (a) 
if the condition of the patient permits, intravenous 


pyelography should be employed as a means of demon- 
strating the presence of a second functioning kidney; 
(b) in the severe type, manual palpation for the con- 
tralateral kidney must be employed at operation. If 
rupture is proved to be that of a solitary kidney, the 
operative measures adopted must be conservative. 
Davis H. PARDOLL, M.D. 


Angioma of the Kidney. R. H. Jocelyn Swan and 
Harold Balme. British Jour. Surg., October, 1935, 23, 
282-295. 

A further case of cavernous angioma of the renal 
pelvis is reported: 26 other cases have been collected 
from the literature. The diagnosis of cases of unilateral 
renal hematuria is fully discussed. The treatment of 
renal angioma is briefly discussed. 

Davis H. PARDOLL, M.D. 


THE LUNGS 


The Prognosis of Carcinoma of the Lung under 
Roentgen Therapy. H. Holfelder. Strahlentherapie, 
1935, 54, 438. 


RADIOLOGY 


The author reports his experience with the treatment 
of carcinoma of the bronchus in ten cases (four with 
biopsy) by roentgen rays. All patients responded at 
least temporarily tothe treatment. Brief case histories 
and roentgenograms of all patients before and after 
irradiation are appended. The importance of early 
diagnosis and intensive x-ray therapy as soon as possible 
are emphasized. 

Ernst A. PoHLE, M.D., Ph.D. 


THE OVARIES 


The Influence of Irradiation of the Hypophysis 
(Radon Implantation or Roentgen Rays) on the Ovary, 
A. Lacassagne. Strahlentherapie, 1935, 54, 477. 

The author studied the relation between irradiation 
of the hypophysis and the ovary in rabbits. He de- 
veloped a technic permitting the implantation of a small 
radon screen through trephination, which led to the 
destruction of the gland. The complete removal of the 
hypophysial function causes marked histologic and very 
characteristic changes in the ovary. If one-third of the 
anterior lobe remains intact, the normal genital func- 
tions will not be disturbed. The histologic studies of 
the incompletely destroyed hypophysis show that all 
cells of this organ are very little radiosensitive. By 
careful experimentation this can also be demonstrated 
with roentgen rays. 

The author concludes from these experiments, there- 
fore, that it would appear doubtful whether or not a 
therapeutic radiation of the hypophysis has any influ- 
ence on the ovarian function. 

Ernst A. POHLE, M.D., Ph.D. 


PEPTIC ULCER 


The Roentgen Diagnosis of the Sutured Perforated 
Duodenal Ulcer. R. Prévét. Fortschr. a. d. Geb. d. 
RO6ntgenstrahlen, March, 1935, 51, 273-278. 

Roentgenologic examination of the alimentary canal 
four weeks following suture of a ruptured duodenal 
ulcer usually can demonstrate the location of the 
suture, especially on exploration of the mucosal relief, 
because the inverted mucosal margins produce a 
characteristic filling defect. Following such operation, 
at times, stenoses of the duodenum occur, reversible 
ones resulting from congestion and edema of the 
mucosa. They usually respond to conservative in- 
ternal management; permanent cicatrizing ones may 
require secondary resection. 

H. A. JARRE, M.D. 











